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APPENDIX A

MUNICIPAL WELL CONSTRUCTION INFORMATION



EXCERPT FROM: TUBLIC GROUND WATER SUPPLIES
IN LAKE COUNTY": STATE OF ILLINOIS. DEPARTMENT

OF REGISTRATION AND EDUCATION, ILLINOIS
STATE WATER SURVEY, BULLETIN 60-20, 1976, P. 10-12



BULLETIN iO-20

STATE OF ILLINOIS
DEPARTMENT OF REGISTRATION AND EDUCATION

Public Groundwater Sii

in Lake County
by DOROTHY M. WOUE* ond JAMZS P. GISS

ILLINOIS STATE WATER SUSVcY
UtlANA

1976

ANT10CH

The village of Antioch (3189) installed a public water
supply in 1907. Two weils (Nos. 3 and 4) arc in use and
two wells (Nos. 1 and 2) arc available for emergency use.
In 1949 there were 500 services, all mctercd; the estimated
average and maximum daily pumpaces were 25,000 and
50,000 gpd, respectively. In 1974 there were 1400 services,
all metcred; the avenge and maximum daily pumpages were
575,000 and 850.000 gpd, respectively. The water is chlo-
rinated and treated wi th polyphosphate to keep iron in
solution. The natural Huoride concentration in the water
is adequate to satisfy state requirements.

WELL NO. I. finished in sand and gravel , was completed
in 1907 to a depth of 216 ft l>y Charles Thurne. DeKjib.
This well is available for emergency use. The well is Incited
at the southwest corner of Orchard mul l i roadwjv Sts .

approximately 1900 ft N and 1200 ft E of the SW corner of
Section S, T46N. R10E. The land surface elevation it the
well is approximately 7SO ft.

A 6-in. diameter hole was drilled to a depth of 216 ft.
The well is cased with 6-in. steel pipe from 0.8 ft above the
pumphousc floor to a depth of 207 ft followed by 9 ft of
4.5-in. Johnson screen.

On November 3. 1932, the nonpumping water level was
reported to be 40 ft below :he pump base.

The pumping equipment presently installed consists of ;
20-hp U.S. eicctric motor (Serial No. 91 5264). a 6-in., 20
staye I'ecrlcss turbine pump set at 150 ft, rated at ISO ̂ pn-..
and has 1 50 ft of 4-in. column pipe. A 30-ft section ol 4-
in. suction pipe is a t tached to the pump intake. The well is
equipped w i t h ! 50 ft of air l ine.
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A mineral analysis made by the Illinois Environmir.tal
Protection Aser.cy (Lab. No. B1007SO) of a sample collected
July 15, 1974, after pumping for 1 hr. showed the -Alter to
have a hardness of 173 mg/1, total dissolved minerals of
327 mg/l, and an iron content of 0.16 mg/1.

_\\'ELL NO. 2. finished in sand ana gravel, was completed
in 1906 co a depth of 226 ft. and rebuilt in November 1949
to a depth of 231.5 ft by C. L. Wertz, Antioch. This well is
available for emergency use. The well is located about 27 ft
south of Well No. 1. approximately 1873 ft N and 1200 ft
E of the SW corner of Section 8, T46N, R10E. The land sur-
face elevation at the well Ls approximately JLSQ_ft. i>--.

A druicrs log of Well No. 2 follows: —«"i £•**'

Co.. Aurora. The well is located 500 ft south of !da St. and
S3 ft tost of the Soo Line RR right-of-way, Approximate:-.-
600 ft N and 2360 ft W of the SE corr.e: of Section 3. T46N.
R10E. The land surface -ek-vition at the well is approximately

Serai*
Soil
Gravel and clay
Quicksand
Coarse gravel
No record

(ft)
IS

1^1
50

S.5

Descb
tftl
15'

1S6
206
226
231.5

A 10-in. diameter hole was drilled to a depth of 210 ft
and finished 6 in. in diameter from 210 to 231.5 ft. The
well is cased with 10-in. steel pipe from"0.6 ft above the
pumphouse floor to a depth of 207.5 ft and a 6-in. pipe
from 198.5 ft to a depth of 220 J ft followed by 11 ft of
6-in. No. 100 slot pipe base Johnson Everdur screen.

On July 11, 1938, the nonpximping water level was re-
ported to be, 4O ft below the pump base.

On August 30,1946, after a 1-hr idle period, the non-
pumping water level was reported to be 39 ft below the
pump base and after 30 min of pumping at 200 gpm, the
drawdown was 22 ft.

In November 1949, after new cosing and screen were
installed, the well reportedly produced 200 gpm with a draw-
down of 70 ft from a nonpumping water level of 45 ft bciow
land surface.

On July 10, 1952, the weil reportedly produced 115
gpm with a drawdown of 74 ft from a nonpumpin\; v.-ater
level of 58 ft.

The pumping equipment presently installed consists of
a 20-hp General Electric motor (Serial No. SFJS01S27). a
7-in., 7-stage Peerless turbine pump set at 1 30 ft. rated at
250 gpm, and has 130 ft of 5-in. column pipe. A 20-ft sec-
tion of 4-in. suction pipe is attached to the pump intake.
The well is equipped with 130 ft of jirline.

A mineral analysis made by the Illinois Environmental
Protection Agency (Lab. No. 5100679) of a sample collected
July 15, 1974, after pumping for 1 hr at 250 upm, showed
the water to have a h'ar Jncss of 166 mg/1, total oissolvc'l
minerals of 311 mg/1, and an iron content of 0.26 mu'i.

Prior to the construction of Well No. 3. a 6-in. test well
was drilled to a depth of 149 ft in December 1952 and had
a nonpumping water level of 32.7 ft bciow Una surface.

. ^-Ay~ -iP- •*• -inisheu in iind ana crivc:, was cerr.uieteu
in October 195? to a Jetith of 140.5 ft bv t.ic Lavr.c-Western

i bicknes:
fft)

50
20
20

lean 5
>wnijh gray.

5
' '5 '

10
i medium

15
;ned. clean;

15
5

Dfocb
(f:)

£0
70
9C
95

1CG
1C5
1 IE

12C

1-15
150

A sample study summary los of Well No. 3 furnished bv
the State Geological Survey follows:

Srrsw
PLEISTOCENE SERIES

Silt, buff, yellow
• — CUv. gray. laminated
• Till, buff, gray. very silty

Send, very fine to fine, well sorted, clean
Gravel, coarse, poorly sorted: till, brownish gray

sanay
Sand, fine well soned. clean
Till gray, very »ilty
Grsvel. granular to coirje. clean; ana medium

TO very coars*
Sand, very fine to very coarse, well icned. clean;

litite till brownish gray
Silt, Srowniin gray, clayey

A 28-in. diameter hole was drilled to a depth of 140.5 ft.
The well is cosed with 12-in. ID black steel pipe from O.S ft
above the pumphouse floor to a depth of 120.5 ft followed
by 20 ft of 12-in. ID No. 5 (0.105 in.) Laync stainless steei
shutter screen. The annulus between the bore hole and
casing-screen assembly is filled with cement groat from 0 to
40 ft, with clay from 40 to 90.5 ft, and with gravel from
90.5'to 14O.5 ft.

Upon completion, the well reportedly produced 596
gpm with a drawdown of 9 ft from a nonpumping water
level of 41 ft below land surface.

On May 29. 1958, after 2 hr of pumping at a rate of 41 5
gpm. the drawdown was 7 ft from a nor.pumpir.g water leve:
of 45 ft below the pump base.

On March 7, 1967, the well reportedly produced 457 gprr.
with a drawdown of 19 ft from a nonpumping water level
of 44 ft.

In December 1970, the well reportedly produced 525
gprn with a drawdown of 9 ft from a nor.pumping w^;cr
level cr 56 ft.

Tiie pumping equipment presently installed consists o: ;
•40-hp 1800 rpm U.S. electric motor (Serial No. 23CS221;.
a 10-in... 7-stage Liyne turbine pump (Serial No. 2639<3) <rt
at 70 ft, rated at 400 gpm at about 235 ft TDH, and has 70 ft
of 6-in. column pipe. A 10-ft section of 6-in. suction pipe is
r.ttached to the pump intake. The well is equipped with
70 ft of airline.

A mineral analysis made by the Illinois Environmental
Protection Agency (Lab. No. B34773) of - sample co'iectcj,
March 1. 1976, after pumping for I hr at 500 gprn. showed
the water to have I hardness or 237 me/I, total dissolved
rr.incrils of 363 mc/l. and an iron content of 0.6 me/I.

WELL \O.4, finished in sand and grave!, was con-.pU-cd
;:i Jui-.e 1V65 to a depth of 129 ft by the Laync-\Vc5t:rn
Co.. Ai-tora. The weil is located on Barticu Read at :r.e rr.<j
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of .\\cA\iUen Drive, ipproxamatciy 350 ft N and 1500 f:
'«V of the SE corner of Section 8. T46N. R10E. Ti
face elevation a: the well is approximately 770 ft.

A drillers log of Well No_j-fotlows:

F i l l
Soft sandy yetlow clay
Sand ana gravel ana boulders
Soft sticky gray clay, some thin sand streams
Fin* TO coarse sand and gray clay
Fine gray sand

. Blue clay
Very fine gray sand
Son gray clay
Medium fine to coerse sand, some gravel and

boulders 115 to 121 ft very coarse
Medium fine TO coarse sana, gravel end boulders,

noT as much coarse srutf. also nor as tight
Very coarse sand and gravel, some fine showing

at 129 ft
Very fine gray sand

A 34-in. diameter hole was drilled to i depth of 15 ft,
reduced to 30 in. between 15 and 26 ft, and finished 28 in.
"T diameter from 26 to 141 ft. The well is cased with 12-

Vv—welded steel pipe from 2 ft above land surface to a depth
of 109 ft followed by 20 ft of 12-in. No. 5 (0.105 in.)
Layne stainless steel shutter screen. The annulus between
the bore hole and casing-screen assembly is filled with c
grout from 0 to 40 ft, with pea gravel from 40 to 86 ft,
and with Muscatine No. 3 gravel from 86 to 141 ft.

A production test using one observation well was con-
ducted by the driller on June 22, 1965. After S hr of pumping

- at a rate of 632 gpm, the drawdown was 12 ft from a non-
pumping water level of 32 ft below Una surface.

On March 1, 1967, the well reportedly produced SCO
- gpm with a drawdown of 15 ft from a nonpumping water

level of 34 ft.
In December 1970, the well reportedly produced 825 gpm

ind 1500 f:
)E. The land sur-
70 ft.

Tbicsnett Dcv.b
I f t) ttti

3 3
5 9

IS 24
55 30

5 35
5 90
4 94
3 102
3 105

16 121

A 125

A 123
12 141

:pth of 15 ft.
1 finished 28 in.
3Scd with 12-in.
ce to a depth
[0.105 in.)
nulus between
filled with cement
40 to 86 ft,
141 ft.

. . _ _ ! ! _ . _ _ - _ _

with a drawdown of 14 ft f rom j. nonpurr.pins ws.;cr ievei of
3 3 f t .

The pumping ecuiprnent orcscnciy installed is a 5-s:.irr:
Jacuzzi oil-lubricated turbine pump (Mode! No. 10HCA67-
490) set at 75 f:. rated at 775 gpm at about 175 ft TDH.
ind powered by a 60-ho General Electric motor (Mode: No.
5K6257XHIA, Serial No. KAJ1006465)..

The following mineral analysis made by the Illinois Envi-
ronmental Protection Agcncv (Lab. No. B34770) is for a
water sample from the v/cll collected March 1, 1976, ifter
2 hr of pumping at 750 gpm.

WEI_1_ NO. t , LABORATORY NO. 531770

rrJ/( mr/1 niv/i ntc/l
Iron Fe 0.7 Silica SiC: - 21
Manganese Mn 0.00 Fluoride F 0.7 O .D-
Ammonlum NH4 1.2 0 .07 Boron 8 Q A
Sooium Na 3S 1 .57 Ni t ra te NO. 0 0.50
Potassium K 1.5 0.04 Cniorice Cl 4.5 0.1Z
Calcium Ca 43 2.1S Sulfa te SO4 43 OJ9
Magnesium Mg 29 2-21 Aixalinlty (as CaCO-JZSo S .1 1
Arsenic Ai O J J O
Barium Ba 04 Hardness (asCaC03)22S <-S2
Copoer Cu 0.01
Cadmium Cd 0.00 Total dissolved
CJuomlum Cr 0 jOO minerals 329
Leaa Pb 0.00
Mercury Hg 0.0000 pH (as rec'S) 8.4
Nickel Nl 0.0 Radioactivity
Selenium Se OJO Alpna fc/l 1J
Silver Ag OS>0 ±deviatlon 12
Cyanide CN OJO Beta pc/t 1.7
Zinc- Zn 0 J) — deviation 12

A 5-in. diameter test hole was constructed in July 1975
to a depth of 22S ft by the J. P. Miller Artesian Well Co.,
Brookfield. The test hole was located approximately 1320
ft S and 1250 ft W of the N'E corner of Section 17, T46N,
R10E. Upon completion, the nonpumping water level was
reported to be 43 ft below land surface.



LAYNE-WESTERN CO, 1953
(MUNICIPAL WELL #3)
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Sunmary Sample Study by Lidia SeU

PLEISTOCENE SERIES
Silt, buff, yellow, calcareous.
.-oxidized
Silt, buff yellow, gray, calcare-
ous, oxidized

Clay, gray, laminated, calcareous
Till, buff gray, very silty, cal-
careous
Sand, very fine to fine, well sort
ed, clean

Gravel, coarse, poorly sortedj
till, brownish gray sandy, cal-
careous

Sand, fine) well sorted, clean
Till, gray, very silty, calcare-

Gravel, granular to coarse, cleanj
sand, medium to vary coarse.
clean

Gravel, granular to coarse, clean
Sand, very coarse, well sorted,
celanj gravel coarse

Sand, as above, little fill, brown
ish gray, silty calcareous

- Sand, fine, well sorted, cloanj
little gravel

Silt, brownish gray, clayey, cal-
careou,

Location corrected by Russ Brower.

lM,V.-«

regg

10

40
20

20

3

3

10

10
3

3

5

3

!-•

7/38.

1 •!!«<• I

1

1

10

30
70

90 !

93;

100
103

i
i

(
1

123 ,
130 ;

133 ;

140 :

143

130
•

"'AXY Layne-Western Co,
Village of Antloch "o. 3

mormuo October 1953 COUNPT NO. 1944

.
_T_ _
..»•• • ••

i .OPUTT Lidla SelJcregg - . —
•VMION • ' '

V"ox . NE NE • - • • •

j
'• •*«.t •i i
i *
.;.....

^ LAKE s. s. // 23797 .&-46N-10E
^̂ L̂ \

HUL.L, i »~V

10, Property owner. CREGG WENNSTROM Well MO Si lver Ukc i
^2066 N. Deep Lake ltd.. Ant ioc l i . II..

Driller 'GTORCrTTl̂ lTKK ,.,„„...
11. Permit No. __I02976________ Dole
12. Water from Sand & Gravel

r.o^iiu-
ol d«plh!31 iplJlQ_H.

14. Screen: Diem. 5 ln.
Length:_3__ft. Slot 10

13. Counly

Sec.
Twp.

15. Casing and Liner Pipe

Hge.lQL-
Elev. —————

Dl.m. (In.)

5
Kind .nil W.I,M

PVC
riem (f t .)

+ 1

T. in )

137

enow
L O C A T I O N III

• lemon ru*T
/it - i««• t

16. Size Hole b«!ow cosing: In.
1

_____
17. Slollc l«vel_75_fl. below coalog lop which la

above ground level. Pumping level ____ ft. when pumping
gpm {or ____ hours.

(l.

jg ronuATioNS PAUKO THROUGH

Topsoll
Brown Clay
Blue Clay
Gravel
Blue Clay
Sand & Gravel

TIIICKKtSJ

2
10
57

3
GO

9

niPTii or
UOTTOU

2
12 v5
fi9 i

1
71

131

HO

(CONTINUE O^SEPARATE SHEET IK."NECESSARY)

SIGNED.^L^<^^^/.^".. .^ -^y^-'C DATE. 12/11/02

F.



LAYNE-WESTERN CO., 1965
(MUNICIPAL WELL #4)



\Mla9C ^ei

Name

Citv or

72 T ILLINOIS AYINUE AURORA, ILLINOIS

V«1I Information—Drift Wells

Village of Antioch_____.______;:. n«t<. 7/6/65
Aotioch State in.

Well No.:., fr Drillers:

Well Location; ?00 _____ ft. (-JS __ ) and_l6$iQ ———— :t fJ? __ )of.the___JS

Section— £__ T\vp__iJ$ — ( IT ). Rang? .IP — (JL. ).-.

Otherwise located *< A"nprnyi ^Qf _pagfc «?f We.11 j?3

conierof

County.

Work Began: Work Comleted: Well n»n^- 129 ' * 2^ above
• ,All measuremants ra«d« from exwting ground level at tim^ well was drilled.

Casing Record: :

Amount Dia. Wt or Thickress Material ' • . _ . ,
•>"2 SDOV6111 12 . St6*1_.. ' t B <*** tfeldedrtiT.t f^m QVT.~

t
_with- joints fro to

Scr*«n Record: Type—
Amount Dia. Opening Material

Steel
IQQt

Type of Seal at Bottom . Steel Plate———

Hole Record:

H________inch from___———Q_

.with joints fro to

inch from .

_to__15-
<*>£.

-to.

Gravol Pack Record:
Ainouct 13 ton Size #3

26 142

.Source Muacatine From 132 f To

Cementingft^rnrrf; Grcut frcn 0' to 4QT

Backfill Per, gravel fron 4.0' to



Feet Feet

0 in 3 .

2 tn * ...

d * 24

2i. ,o SO

£o +A • £*
$5 ,„ 90
90 t. 94

9i to .,,102 ,.
102 • ,„ 105
106- tn 121-

* • *

'121 to 125
r • tt o . . , , , _

_ 125 f> 129

129 to 141

„ . tn . ,

.. . _. -, trt

»<•>

trt _

to

. _._. _., , tn _ .

' „, „ tn ' '
fell T«« Data: Static 1

Lengtii of re^t 0

: —— ̂ ^ — =- —— P4ifl»

WELL LOG
Description

F-ill

Soft sandy yellow clay
Sand and gravel and boulders

Soft sticky gray clay, scne thin sand streaks

T<n$ to coarse sand and eray clay
Fine gray sar.d
Blue clay

Vary fine_ gray sand t ._ ...
Soft gray clay

• . *

Med. fine to coarse sand, scrae gravel and toulderg

1151 -to 1?!*, v£i*y cearse

Med. fine to coarse sand, gravel and boulders, not as

^^ ™*™« rtirfP ftlso not'-d* tldit. ' '""
I

Taty coarse sand and gravel, some fine showing at 229 '
Vary fine gray sand • . . . .

'
• ' •

•

*

-

•
*./' y / x ' Cs / a - sLevel. Jg.y .; pulping IgvoL H v — after — a. — hours pumping at.fe-<^:.£.p,Tn.

Jrrs. S«KJ W»>11 T^t nata Sh«v»t nati^ ,W ;̂V S 3 ; /<?££'*

T :

^-t68t CB- a-e ea«*t « — sk^s^ —— 2 — . ————————— . ——————————



.. -_. tc

_3_ ,0

21. Sar.d and gravel and boulders

•i. ,. nc> sort-, STICKY gray clay, gone thin sand streaks__x.i«._ ic o^ _i'Jii-v'_r-vi-J:r _/_ .o:

_S0__ .0 __s_s__ JL^e. j-.o coarse sand and gray clay

S5 .^ 9'"' ?ins gray sand________-_______'.__________

to _ o^.__ Blue clav

102 to 105 Soft gray clay

p_5^to_!2_1__ Med. fine oO coarse sand, soms gravel and b o u e r s

to ______ _JL15J_vP..jL.2I.L>__ver.v..5-Q.a.r.se________________________

^jl_ to _ JL25__ ..Med. fine to coarse sand, -ravel and boulders, not, as

^.? . s i ri t ^_______________
_12«__to 129 Ysr/ coarse sand and gravel, some fine shewing at 129'

, 0 Tory Ci:^G ^ray

i Tc:. ata: Static I-nv^-l -'-J'~/ ; pumping lovcl_r^J>——iii'tcr——;2——jiours pmnpintr

2ih 0(.«c<.L__^l__.hr5. See \VclI Test Do I?. -Sr.crt D a «.'xi_ J^4g^_ ̂ -S ,• / * & ±
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TEST H O L E
NO. 1-65

721 ILLINOIS AVE. A U R O R A . ILL.

TEST WELL REPORT

Owr.cr...........Yl:r.:^ Cont rac t No. (CJ-254..) Date...... 4/2/55

City .....^^:r:^<:.^.............................-...------.-....-...-.--.-.--.--------•••--••---••• State........ ̂ r............................
._*. r0(r-,.«- „, Jim Barker

Drillers Name ..........??.f.^...Ar.r.c,-.:..?.............................. Helpers ...................................................................... .................

Static Water Level ........................................................... How Obtained — Washed ( ) ?;_--pcd (

' '

)

j.

i

-
j

N^

J
T

3

-

^

-V*

bi

^C

-

SO" OX

1
r 15

IS
10

73
S9
eg

lOo
161
237
246
251

•

MUD LOSS
I N C H E S

9

W . l g W I ...........

M V D
W E I G H T

0 gx • 'J

DRILLERS LOG

DESCA:?TIOK c? F C K V . A T J O N

Brov.Ti too soil
Brown sand and Era v el
Grav sand and gravel - boulders
Boulders
Grav clav
Verv soft clay, s treaks. v;ill jet
Verv f i ~ e s=nd
Fine s^nd -no streaks of clav
Verv f ine sand to med. sand
Verv verv f ine sand, streaks of els
Verv soft clav, £r=vel clav
Limestone

i

3EXAP.KS

y

•



V , l » - O t C

TEST H O L E

721 I L L I N O I S AVE. A U R O R A . ILL.

TEST WELL REPORT

Ow-er Village ...Of.. AntiOCh................................................ Cc-.;rzc: No. (C.J-25.4..) Da:e..4/lC/65
TT T

C :tv ....A^.Vii0?..?.........-.-------.---—---—----------- S:a:s......r.-r..v...........................................

,. Drillers K.^c ...... Art. Ro§erS..................................Helpe:s .........................................................................................

,. Static Water Level ........................................................Kow Obt2ined - Washed ( ) Pulped ( )

Size Mud Pit — Ler.^h ........S?.......-.-.-.- - -— •- Width

DRILLERS LOG

0

.

j

1
_

v

•^

BOTTOMrr.

T O

77 1
79
SI
°2 |
„•, 1^o •

103 1
10̂

_105
107
111
171
1^9
131
132
136
1JLO
1L2
236
2LL
253
256

XCD LOSS
I N C H E S

-

1
I '

v.co
WEIGHT

- —

OrSCRIPTSOS CF F O R M A T I O N

Yellow Clav
Grav cisv, soft
Grav sand
Kara Clav. brownish sray
Softer " " "
V?rv so-"t s -5 l t T -s'ill let-
Soft brownish clav
Sand
H"iav
Sand
Clsv
Sand and gravel fine to aed.

,Sand and gravel, cea. to coarse gra,
Sand
Sand and eravel
S=nxv clsv, str=eks of sand
?-'ne s?.nd
C">=v
f - ino c-r;n

^rown clav, streaks of sand
Sand and eravel and lime

1 Limeszcne

1

REV.A.RKS

———————————— • ———————— ̂ ^

vel

4



JejT

I L L I N O I S AV£. A U R O K A . ILL.

TEST WELL REPORT
, " T O CJ

,-, V ^ "\ "• ~i ~fi Of int.lCCn * r^n ' rar- K'n C V "^ ^Owncr...............y..:V.^..-:.-.i....r....T..'....-..:....—.———7."——....———•———•— v-. i^raci I N O . ̂ ....................;
; r t lcch „ _ . _ 113.

t U'tU ̂

TEST HOLE
No.3-65

Citv
* J "S *

Drillers Name .....i?™.'....'.....™.................-....-.....-..--Helpers

.......... State.
Jchr: :".i?f, rs
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CONVERSION FACTORS AND ABBREVIATIONS

For the convenience of readers who may want to use metric (International
System) units, the inch-pound values in this report may be converted by using
the following factors:

Multiply inch-pound unit By To obtain metric unit

foot (ft) 0.3048 meter (m)

gallon per minute (gal/min) 0.06308 liter per second (L/s)

foot squared per day (ft2/d) 0.09290 meter squared per day (m2/d)

foot per day (ft/d) 0.3048 meter per day (m/d)

foot per day per foot 0.3048 meter per day per meter
[(ft/d)/ft]

cubic foot per day (ft3/d) 0.02832 cubic meter per day (m3/d)

Sea level; In this report, "sea level" refers to the National Geodetic
Vertical Datum of 1929 (NGVD of 1929)—a geodetic datum derived from a general
adjustment of the first-order level nets of both the United States and Canada,
formerly called Sea Level Datum of 1929.
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DETERMINATION OF HYDRAULIC PROPERTIES IN THE VICINITY

OF A LANDFILL NEAR ANTIOCH, ILLINOIS

by Robert T. Kay and John D. Earle

ABSTRACT

A hydrogeologic investigation was conducted in and around a landfill near
Antioch, Illinois, in December 1987. The investigation consisted, in part, of
an aquifer test that was designed to determine the hydraulic connection
between the hydrogeologic units in the area. The hydrogeologic units consist
of a shallow, unconfined, sand and gravel aquifer of variable thickness that
overlies an intermediate confining unit of variable thickness composed pre-
dominantly of till. Underlying the till is a deep, confined, sand and gravel
aquifer that serves as the water supply for the village of Antioch. The
aquifer test was conducted in the confined aquifer.

Aquifer-test data were analyzed using the Hantush and Jacob method for a
leaky confined aquifer with no storage in the confining unit. Calculated
transmissivity of the confined aquifer ranged from 1.96x10* to 2.52x1O4 foot
squared per day and storativity ranged from 2.10x10~4 to 8.71x10~4. Leakage
through the confining unit ranged from 1.29x10"~4 to 7.84x10"* foot per day per
foot, and hydraulic conductivity of the confining unit ranged from 3.22x10'̂
to 1.96x10~* foot per day.

The Hantush method for analysis of a leaky confined aquifer with storage
in the confining unit also was used to estimate aquifer and confining-unit
properties. Transmissivity and storativity values calculated using the
Hantush method are in good agreement with the values calculated from the
Hantush and Jacob method.

Properties of the confining unit were estimated using the ratio method
of Neuman and Witherspoon. The estimated diffusivity of the confining unit
ranged from 50.36 to 68.13 feet squared per day. A value for the vertical
hydraulic conductivity of the confining unit calculated from data obtained
using both the Hantush and the Neuman and Witherspoon methods was within the
range of values calculated by the Hantush and Jacob method.

The aquifer-test data clearly showed that the confining unit is hydrauli-
cally connected to the confined aquifer. The aquifer-test data also indicated
that the unconfined aquifer becomes hydraulically connected to the deep sand
and gravel aquifer within 24 hours after the start of pumping in the confined
aquifer.



INTRODUCTION

A hydrogeologic investigation was conducted during December 1987 to esti-
mate the hydraulic connection between the hydrogeologic units in the vicinity
of a landfill located near the southeastern corner of the village of Antioch,
Lake County, Illinois (fig. 1). The investigation was conducted by the
U.S. Environmental Protection Agency (DSEPA); their consultants, Ecology and
Environment, Inc.1; and the U.S. Geological Survey (USGS). The USGS partici-
pated in the investigation as part of an Interagency Agreement with USEPA.

The landfill was in operation from 1963 through 1984. During that time,
an unknown quantity of wastes were deposited at the landfill. These wastes are
aHedged to have included solvents, heavy metals, cutting oils, and hydraulic
oils. Polychlorinated biphenols have been determined to be present at the
landfill (Ecology and Environment, Inc., 1987, sec. 2, p. 1).

Wells used by the village of Antioch for its public water supply are
located about 500, 1,000, and 1,400 ft (feet) from the southwestern corner of
the landfill (fig. 2) and draw water from a confined sand and gravel aquifer
(henceforth referred to as the confined aquifer) that underlies the landfill.
Because of the close proximity of the water-supply wells to the landfill, the
USEPA felt that the hazardous substances deposited in the landfill could pre-
sent a threat to human health if they were to enter the confined aquifer.

The investigation was designed to determine the potential for ground-water
migration from the landfill into the confined aquifer. Thirteen observation
wells were used in the investigation; their locations are shown in figure 2.
The investigation had two phases. The first phase consisted of monitoring
water levels in observation wells while monitoring pumping of the municipal
wells in the area. The first phase was designed to determine what phenomena,
other than pumping in Antioch municipal well AMW4, were capable of influencing
the magnitude of drawdown in each of the hydrogeologic units in the area. The
second phase consisted of a constant-discharge aquifer test in which well AMW4
was pumped for 24 hours and water-level response in selected observation wells
was measured. The second phase was designed to quantify the hydraulic proper-
ties of the hydrogeologic units in the area and to determine the potential for
ground-water migration from the landfill into the confined aquifer.

Purpose and Scope

This report describes the hydraulic properties of the confined aquifer
and an overlying confining unit (henceforth referred to as the confining unit)
in the vicinity of a landfill near Antioch, Illinois, and establishes the
existence of hydraulic connection between the primary hydrogeologic units near
the landfill. A description of the hydrogeology of the study area is given,
and the results and interpretation of water-level monitoring and aquifer
testing are presented.

of firm names in this report is for identification purposes only and
does not constitute endorsement by the U.S. Geological Survey.
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Hydrogeology

The geologic deposits in the area consist of about 200 ft of unconsoli-
dated materials overlying bedrock of Silurian dolomite (Piskin and Bergstrom,
1967, plate 1; Willman and others, 1967, map). The four hydrogeologic units
in the area are a shallow, unconfined sand and gravel aquifer (henceforth
referred to as the unconfined aquifer), an intermediate confining unit of till
(confining unit), a deep confined sand and gravel aquifer (confined aquifer)
that is used by the village of Antioch for its water supply, and a deep con-
fining unit of till (figs. 3 and 4). Well logs obtained from Ecology and
Environment, Inc., describe 1.5-ft sections of material collected from a split-
spoon sampler at 3.5-ft intervals. The logs indicate that the unconfined
aquifer ranges in thickness from zero in the area of OSEPA observation wells
MW5D, MW7, and MW2D to about 30 ft at well MW6D. The confining unit ranges
in thickness from about 25 ft in the area of well MW6D to about 85 ft at well
MW5D. The cited values for confining-unit thickness at wells MW3D and MW6D
are the maximum values possible from the well-log data; the actual values may
be as much as 3.5 ft less. The thickness of the confined aquifer in the area
of the landfill is unknown, but logs of well AMH3 and a test hole for well
AMW5, obtained from the Illinois State Water Survey, indicate a thickness of
about 55 to 60 ft. The thickness of the deep confining unit is unknown, but
the log of the test hole indicates that it is at least 60 ft thick at well
AMW5.

Water-level data from the hydrogeologic units in the area indicate that
ground-water flow has both vertical and horizontal components (table 1). Head
values from wells MW1S, MW3S, MW4S, MW6S, and MW7 indicate that the ground
water flows in a southerly direction beneath the landfill and discharges into
Sequoit Creek (D. J. Yeskis, D.S. Environmental Protection Agency, oral
commun., 1988). Head values in the unconfined aquifer indicate that ground
water in that aquifer has the potential to flow downward into the confining
unit. Read values in the confining unit indicate that ground water there has
the potential for flow into the confined aquifer. No wells are open to the
deep confining unit, so the potential for flow within that unit is unknown.

Locally, the direction of ground-water flow in the confined aquifer is
controlled by pumping of the municipal wells. Because water levels in the
confined aquifer were continually responding to pumping, or the termination of
pumping, in these wells, unstressed flow directions in the confined aquifer
could not be determined during the investigation. The water-level data indi-
cate that flow in the confined aquifer is toward the well that had been pumped
most recently (D. J. Yeskis, U.S. Environmental Protection Agency, oral
commun., 1988).
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Table 1. —Observation-well data and water levels at 1130 hours
on December 16, 1987

Well
number

MW1S
MW1D

Altitude of
measuring
point, in
feet above
sea level

768.60
768.60

Screened
interval , in
feet below
land surface

6.71- 12.41
86.71- 92.41

Depth to
water, in
feet below
measuring
point

4.30
37.89

Water-level
altitude,
in feet
above

sea level

764.30
730.71

MW2D

HW3S
MW3I
MW3D

MW4S
MW4D

MW5D

MW6S
MW6I
MW6D

MW7

770.72

770.10
769.89
769.63

773.63
772.66

767.74

769.89
770.20
770.09

767.48

107.41-112.77

16.81- 22.51
55.00- 58.00
77.28- 82.58

17.17- 22.87
98.14-103.84

87.44- 93.14

36.00- 41.70
59.06- 62.76
77.47- 83.17

3.61- 9.46

40.70

6.98
35.66
39.31

10.76
41.92

36.40

6.68
22.57
39.22

3.36

730.02

763.12
734.23
730.32

762.81
730.74

731.34

763.21
747.63
730.87

764.12

DETERMINATION OP HYDRAULIC PROPERTIES

Data Collection

Ground- and surface-water levels, as well as barometric pressure, were
monitored throughout the investigation. Water levels in observation wells
MW1S and ID; MW2D; MW3S, 31, and 3D; MW4S and 4D; and MW6S, 61, and 6D were
monitored with pressure transducers. The accuracy of the water levels
obtained from the pressure transducers was checked periodically with steel-
tape measurements. Water-level measurements were taken periodically at two
surface-water-altitude measuring stations in Sequoit Creek near Silver Lake
(fig. 2). Barometric-pressure readings were continuously recorded at the site
and checked daily with readings from a weather station about 20 miles to the
east.

The municipal wells were checked periodically to determine if they were
pumping, and the rate of discharge and total discharge was recorded from
readings of in-line totalizing flow meters. The accuracy of the flow-meter



readings could not be verified. This enabled the pumping history of the mini-
cipal wells to be determined to within a few minutes of when the pumping at
each well began and ended. These readings showed that well AMW3 was not
pumped at any time during the investigation, that well AMW4 was pumped only
during the aquifer test, and that well AMW5 was not pumped while the aquifer
test was being conducted.

The hydraulic properties of the confined aquifer and the confining unit
were estimated from data obtained during a pumping test at well AMW4. The
aquifer test began at 1035 hours on December 17, when well AMW4 began to be
pumped at a constant rate of 575 gallons per minute (110,952 cubic feet per
day), and ended at 1100 hours on December 18.

Results of Water-Level Monitoring

All the water-level data obtained during the investigation were collected
and plotted on hydrographs. When water-level measurements were compared to
the pumping sequence of the municipal wells and barometric pressure, a quali-
tative idea of the phenomena that influence the water-level response in the
hydrogeologic units in the area was obtained. Recognition of the presence of
these influences was essential for obtaining accurate estimates of the confined
aquifer and confining-unit properties.

Water levels in the confined aquifer were influenced by pumping the aqui-
fer and by barometric pressure changes (figs. 5-7). When the confined aquifer
was pumped, water levels declined; when the confined aquifer was not pumped,
water levels rose. The only exception to this trend was the rise in water
level that occurred from approximately 1800 hours on December 14 to 2400 hours
on December 15 while well AMW5 was pumped continuously. The rise and subse-
quent decline in water level that took place during that time mirrors the
decline and eventual rise in barometric pressure (fig. 5). The strong corre-
lation between water-level elevation and barometric pressure during the first
30 hours of the investigation suggests that variations in the barometric
pressure produced the changes in water level during this time.

Water levels in the wells open to the confining unit showed no significant
response to barometric pressure changes but did respond to pumping during the
aquifer test (fig. 8). When well AMW4 was pumped, water levels in wells MW3D,
MW3I, and MW6I showed an initial rise, then fell continuously until pumping
ceased. The initial rise in water level in these wells was probably the result
of an increase in pore-water pressure brought on by shear stress induced by
pumping the confined aquifer (Wolff, 1970, p. 1726). When pumping in well
AMW4 ceased, water levels in the confining unit stopped falling and began to
rise. Water-level response during the aquifer test indicates that the con-
fining unit is hydraulically connected to the confined aquifer.

Water levels in the unconfined aquifer showed some correlation with baro-
metric pressure fluctuations but showed no clearly defined response to pumping
in the confined aquifer (figs. 9 and 10). Water levels in wells MW1S and MW6S
showed an overall rise during the aquifer test while water levels in well MW4S
declined. These trends were continuations of background trends and show no
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clearly defined relation to pumping in the confined aquifer. The water level
in well MW3S showed an overall decline during the aquifer test and a signifi-
cant drop approximately 19 hours after the test began. The water level in
well MW3S rose after this drop while well AMW4 was still being pumped, indi-
cating that pumping in the confined aquifer was probably not the cause of the
water-level decline.

Results of Aquifer Testing

Time-drawdown data from the pumping phase of the aquifer test departed
from the Theis-type curve, which also indicated that the confined aquifer is
hydraulically connected with the confining unit (fig. 11). To quantify the
hydraulic properties of the confined aquifer and the confining unit, the
aquifer-test data were analyzed using the Rantush and Jacob (1955) method for
a leaky confined aquifer with no storage in the confining unit, the Hantush
(1960) method for a leaky confined aquifer with storage in the confining
unit, and the ratio method of Neuman and Witherspoon (1972). Because pumping
at well AMW5 began 13 minutes after the termination of pumping at well AMW4,
data from the recovery phase of the aquifer test was not analyzed to determine
aquifer properties.

The methods of aquifer-test-data analysis used in this report assume the
following conditions:

1. Constant discharge (Q) from the pumped well.

2. The pumped well is of infinitesimal diameter and fully penetrates the
aquifer.

3. The confined aquifer is overlain everywhere by a confining unit
having uniform hydraulic conductivity (k1), specific storage (Ss'),
and thickness (b1) and underlain by an impermeable boundary.

4. The confining unit is overlain by an infinite constant-head plane
source.

5. Flow in the aquifer is two dimensional and radial in the horizontal
plane, and flow in the confining unit is vertical.

Most of the assumptions were met or closely approximated at the site. The
assumptions of a confining unit of uniform thickness and a fully penetrating
pumped well were not met. The assumption of radial horizontal flow in the
aquifer was not met in the area of well MW3D. The assumption of no leakage
from underlying deposits into the pumped aquifer cannot be tested with
available data.

In an effort to correct for, or eliminate, the presence of extraneous
effects on the time-drawdown data, several assumptions were made:

1. The wells in the deep aquifer had a barometric efficiency of 50
percent;
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2. there was no hydraulic connection between surface-water bodies and
the confined aquifer;

3. recovery from pumping at well AMW5 had no influence on the drawdown
data during the early and late phases of the aquifer test; and

4. the effects of partial penetration of the pumped well are insignifi-
cant in wells MW1D, MW2D, and MW6D.

A barometric efficiency of 50 percent represents the probable maximum for the
aquifer (E. P. Weeks, U.S. Geological Survey, oral commun., 1988) and results
in estimates of confining-unit properties that are probably slightly lower
than the actual values. The assumption that there was no hydraulic connection
between the confined aquifer and surface-water bodies was based on data that
showed no changes in surface-water altitudes in Sequoit Creek during the test.
The assumption that recovery after pumping well AMW5 did not affect drawdown
in the observation wells during the early and late phases of the test was based
on calculations indicating that water-level changes in the observation wells
caused by recovery of well AMW5 would be less than 0.01 ft until approximately
330 minutes into the aquifer test (Rushton, 1985, p. 364). Pumping-history
data indicate that recovery effects ceased approximately 1,000 minutes into the
aquifer test. Calculations presented by Walton (1978, p. 314) showed that, if
the confined aquifer is 100 ft thick and the horizontal-to-vertical hydraulic-
conductivity ratio is less than 21:1, then partial penetration effects are
insignificant at distances greater than 700 ft from the pumped well. Wells
MW1D, MW2D, and MW6D are greater than 700 ft from the pumped well. Horizontal-
to-vertical hydraulic-conductivity ratios calculated by Weeks (1969, p. 213)
for confined sand and gravel aquifers indicate that ratios less than 21:1 are
realistic.

The hydraulic properties of the confined aquifer and confining unit were
estimated using the Hantush and Jacob (1955) method for a leaky confined aqui-
fer with no storage in the confining unit. Plots of drawdown in the confined
aquifer (s) as a function of time (t) since the start of pumping, divided by
the square of the radial distance (r) from the pumped well, were constructed
on log-log graph paper and matched against the type curve (fig. 11). The
match-point data represent the values of the four coordinate points—L(u,v),
u, s, and t/r2—obtained from the type curve and field-data curve at a point
common to both curves when they are matched. The values for the confined
aquifer transmissivity (T) and storativity (S), leakage through the confining
unit (k'/b1), and confining-unit hydraulic conductivity (k1) calculated using
the Hantush and Jacob method, are presented in table 2. Because partial-
penetration effects have significantly influenced the magnitude of the drawdown
at well MW3D, the hydraulic properties of the confined aquifer and confining
unit were not estimated with this data. Because partial-penetration effects
may or may not have significantly influenced the drawdown data at well MW4D,
the hydraulic properties of the confined aquifer and confining unit were esti-
mated from the well MW4D data; those values are not included in the discussion.
Because flow in the confining unit is assumed to be vertical, all estimates of
confining-unit hydraulic conductivity made from the aquifer-test data are
estimates of the vertical hydraulic conductivity of the confining unit.
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Table 2.—Confined-aquifer transmissivity and storativity, leakage through
the confining unit, and confining-unit hydraulic conductivity

calculated using the Hantush and Jacob (1955) method

Well
number

MW1D

MW2D

MW4D1

MW6D

Transraiss ivity
(foot squared

per day)

1.96x104

2.21x104

1.77x10*

2. 52x1 O4

Storativity

8.71x10~4

3.07x10~4

2.64x10~4

2. 10x10~4

Leakage
(foot per
day per
foot)

7.84x10~4

3.93x10~4

1.1 1x1 0~3

1.29X10'4

Confining
unit

hydraulic
conductivity
(foot per day)

1.9 6x1 0~2

9.82x10""3

2.78x10"2

3. 22x1 O"3

1Well in which partial penetration effects are assumed to be significant.

Calculated transmissivity of the confined aquifer ranged from 1.96x104 to
2.52x1O4 ft2/d (feet squared per day). Estimated storativity of the confined
aquifer ranged from 2.10x10~4 to 8.71x10~4. Estimates for leakage through the
confining unit ranged from 1.29x10~4 to 7.84x10~4 (ft/d)/ft (foot per day per
foot).

In the Hantush and Jacob (1955) method, the hydraulic conductivity of a
confining unit is equal to the rate of leakage through the confining unit
multiplied by the thickness of the confining unit. If the confining unit is
assumed to be 25 ft thick, the minimum thickness observed in the area, the
calculated hydraulic conductivity of the confining unit ranged from 3.22x10~3
to 1.96x10~2 ft/d (feet per day).

A better estimate of the confined-aquifer and confining-unit properties
was obtained when the aquifer-test data were analyzed using the Hantush (1960)
method for a leaky confined aquifer with storage in the confining unit (fig.
12). Using equations modified from Javendel (1984, p. 73 and 75), transmissiv-
ity and storativity of the confined aquifer, and the product of the hydraulic
conductivity of the confining unit and specific storage of the confining unit,
were determined.

The product of the specific storage of the confining unit and the hydrau-
lic conductivity of the confining unit is obtained from

where

k'Ss' = {(A)2TS),

(4B)/r,

(1)

(2)
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and

k1

T

is the hydraulic conductivity of the confining unit, in feet per day;
is the transmissivity of the confined aquifer, in feet squared per

day;
S is the storativity of the confined aquifer (diraensionless);
Ss' is the specific storage of the confining unit, in ft-1

B is the value of the type-curve match (dimensionless); and
r is the radial distance of the observation well from the pumped well,

in feet.

The results of the aquifer-test analysis using the Hantush (1960) method are
presented in table 3.

Table 3.—-Confined-aquifer transmissivity and storativity, and the product
of the confining-unit hydraulic conductivity and specific storage

determined from the Hantush (1960) method

Well
number

MW1D

MW2D

MW4D1

MW6D

Transmissivity
(foot squared

per day)

2. 68x1 O4

1.96x104

1.36x104

1.67x104

Storativity

1.1 2x1 0~3

2. 93x1 O"4

2.14x10~4

1.44x10~4

Product of
confining layer

hydraulic
conductivity and
specific storage

(per day)

1.1 4x1 0~7

6.55x10~8

2.91x10~6

7.84x10~7

in which partial-penetration effects are assumed to be
significant.

Calculated transmissivity of the confined aquifer ranged from 1.67x10 to
2.68x104 ft2/d, storativity of the confined aquifer ranged from 1.44x10"4 to
1.12x10"3, and the product of k1 and £s' ranged from 6.55x10~8 to 7.84x10~7
day"1. Transraissivity and storativity of the confined aquifer calculated by
the Hantush (1960) method are in good agreement with the values calculated
from the Hantush and Jacob (1955) method (table 2).
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The aquifer-test data also were analyzed using the ratio method of Neuman
and Witherspoon (1972). The ratio method relies primarily on drawdown data
from a confining unit to determine the hydraulic properties of the confining
unit. Because drawdown in the confining unit is not influenced by leakage
from underlying deposits, the intermediate properties calculated using the
ratio method is considered to be more accurate than those calculated from the
Hantush and Jacob (1955) and Hantush (1960) methods.

The ratio method relies on a family of type curves constructed from a plot
of the ratio of drawdown in a confining unit to the drawdown in a confined
aquifer (s'/s) as a function of dimensionless time in the confining unit (t'D)
at a given distance (r) from the pumped well and at a given time (t) (fig. 13).
Each curve of s'/s as a function of t'D corresponds to a different value of
dimensionless time in the confined aquifer (tD) where

tD - Tt/Sr2, (3)

and

t'D - (Jc'tVtSs'z2), (4)

where

z is the vertical distance of any point in the confining unit above the
confined aquifer, in feet.

The first step in using the ratio method was to obtain estimates of trans-
missivity (T) and storativity (S) that were representative of the confined
aquifer. Values of T = 2.00x104 ft2/d and S = 5.10x10~4 were chosen. These
values are slightly lower than the average values obtained from the Hantush
(1960) method and provide conservative estimates of tD.

Once representative values of T and S were obtained, the value of tD was
calculated using equation 3 for wells MW3D and MW6D at selected values of time
(t) since the start of pumping. The value of tD at well MW3D ranged from 817
to 3,813 during the period when drawdown was measured in the wells open to the
confining unit (table 4); tD at well MW6D ranged from 4.72 to 19.45 (table 5).
When the data from wells MW3I and MW3D were analyzed, a tD of 1,000 was
assumed to improve the curve match. When the data from wells MW6I and MW6D
were analyzed, a tD of 10 was assumed to improve the curve match.

Once tD was determined, the value of s'/s at selected values of t was
calculated from the data for wells MW3I, MW3D, MW6I, and MW6D (fig. 14 and
tables 4 and 5). When s'/s was calculated from the MW3I and MW3D well data, it
was assumed that partial penetration of the pumped well influenced the amount
of drawdown in both wells to the same degree. Therefore, partial penetration
of the pumped well did not affect the value of s'/s calculated frora the MW3I
and MW3D well data (E. P. Weeks, U.S. Geological Survey, oral comraun., 1989).
With the values of tD and s'/s known, t'D was found from the curve match (fig.
1 3 and tables 4 and 5).
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Figure 13.—The variation of s'/s with t'D for a semi-infinite
confining unit (from Javendel, 1984, p. 81).
Reprinted with permission of the National Water
Well Association.

23



Table 4.—Calculated dimmensionless time in the aquifer (tD), ratio of
drawdown in the confining unit to drawdown in the
aquifer (s'/s), dimensionless time in the confining
unit (t'D), and confining-unit diffusivity (a1)

from the data for wells MW3I and MW3D

Time
( minutes )

300
400
500
600
700

800
900

1,000
1,100
1,200

1,400

[ftVd,

to

817
1,089
1,362
1,632
1,906

2,179
2,451
2,723
2,996
3,268

3,813

feet squared per day]

s'/s

1.23x10~2
3. 73x1 O"2
5.43X10"2
8.00x10~2
1.09x10~1

1.34x10~1
1.54x10"1
1.77x10~1
2.00x10~1
2.23x10~1

2.79x10~1

t'D

0.09
.12
.14
.18
.23

.26

.29

.33

.35

.42

.52

a1
(ft2/d)

62.21
62.21
58.06
62.21
68.13

67.39
66.82
68.43
65.99
72.58

77.02

Table 5.—Calculated dimensionless time in the aquifer (tD), ratio of
drawdown in the confining unit to drawdown in the
aquifer (s'/s), dimensionless time in the confining
unit (t'D), and confining-unit diffusivity (a1)

from the data for wells MW6I and MW6D

Time
(minutes)

340
400
500
600
700

800
900

1,100
1,400

[ftVd,

to

4.72
5.56
6.95
8.34
9.73

11.12
12.50
15.72
19.45

feet squared per day]

s'/s

8.69x10"3
1.46x10"2
2.80x10~2
3.79x10"2
4.74x10"2

5.18x10"2
5.92x10~2
7.41x10"2
8.15x10~2

t'D

0.09
.10
.14
.15
.17

.18

.19

.21

.22

a'
(ftVd)

54.89
51.84
58.06
51.84
50.36

46.66
43.78
39.59
32.58
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Figure 14.—Time-drawdown plots for observation wells MW3I, MW3D, MW6I,
and MW6D during the aquifer test, December 17-18, 1987.

Knowing t'D, t, and z^ (z = 12 ft, the maximum possible distance, based
on the well and lithologic logs, from the base of the intermediate confining
unit to the bottom of wells MW3I and MW6I), the confining-unit diffusivity
(a1) was calculated from the MW3I, MW3D, MW6I, and MW6D well data by solving
the following equation:

k'/Ss1 = (t'Dz2)/t. (5)
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As table 4 indicates, the a' determined from the MW3I and MW3D well data is
fairly consistent throughout the duration of the aquifer test. Diffusivity
values calculated from the MW6I and MW6D well data are consistent for approxi-
mately the first 700 minutes of the test then decline steadily for the remain-
der of the test (table 5). Because the calculated values of a' decreased with
increasing time at wells MW6S, 61, and 6D, the value of a1 calculated at
t » 700 minutes was chosen as the representative value for the confining unit
at each location. The values calculated at t * 700 minutes were chosen
because the early time values are generally the most representative (Neuman
and Witherspoon, 1972, p. 1294). At t = 700 minutes, the value of a1 in the
area of wells MW3S, 31, and 3D was calculated to be 68.13 ft2/d. The value of
a1 in the area of wells MW6S, 61, and 6D at t - 700 minutes was estimated to
be 50.36 ft2/d.

Having obtained values for the product of the confining-unit hydraulic con-
ductivity from the Hantush (I960) method and the quotient of the confining-unit
hydraulic conductivity and specific storage from the Neuman and Witherspoon
(1972) method, the value of the confining-unit hydraulic conductivity (k1) can
be calculated from

k'2 = (k'/Ss'Mk'Ss1). (6)

Using the data in table 3 for well MW6D, k'Ss' = 7.84x1O"7 1/d. Using the data
in table 5 at t - 700 minutes, a1 = k'/Ss' = 50.36 ft2/d. Substituting these
values and solving equation 6 gives a value of k1 = 6.28x10"̂  ft/d. This value
is within the range of values for k* determined from the Hantush and Jacob
(1955) method, This value also is within the range of laboratory-determined
k1 values of 2.27x10~3 ft/d and I.ISxIO"1 ft/d for two samples from the inter-
mediate confining unit (Douglas Yeskis, U.S. Environmental Protection Agency,
written commun., 1988).

Hydraulic connection between the confining unit and the confined aquifer
has been established by the aquifer test. Hydraulic connection between the
unconfined aquifer and the confined aquifer has yet to be proven because water
levels in wells MW3S, MW4S, and MW6S, open to the unconfined aquifer, showed
no clearly defined response to pumping in the confined aquifer (fig. 10).

The most likely reasons for the lack of water-level response in the uncon-
fined aquifer during the aquifer test are

1. The confined aquifer was not pumped long enough for the effects of
pumping to be transmitted through the confining unit, or

2. the transmissivity and specific yield of the unconfined aquifer are
high enough that the leakage induced by pumping in the confined
aquifer was too slight to induce drawdown.

The time needed to induce drawdown in the unconfined aquifer because of
pumping from the confined aquifer was calculated to determine which phenomena
best explains the lack of water-level response in the unconfined aquifer.
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The time required to induce drawdown at a given point in the confining
' unit can be estimated by solving equation 5 for t. At well MW3D, the confining

unit is about 30 ft thick (fig. 3). If drawdown at the top of the confining
unit at well MW3D is assumed to be 0.01 ft and drawdown in the confined aquifer

! is observed to be 3.0 ft (fig. 14), s'/s ** 3.33x10"3 and t'D - 6.0.0x10"2 is
obtained from the curve match (fig. 13). If a' - 68.13 ft2/d, t'D - 6.00x10~2,
and z « 30 ft, by solving equation 5 for t, it is estimated that it would take
about 19 hours of pumping in the confined aquifer to produce 0.01 ft of
drawdown at the top of the confining unit at well MW3D. At well MW6D, the
confining unit is about 25 ft thick (fig. 3). If drawdown at the top of the
confining unit at well MW6D is assumed to be 0.01 ft and drawdown in the

• confined aquifer is observed to be 1.35 ft (fig. 14), s'/s - 7.14x10~3 and
t'D « 0.08 is obtained form the curve match (fig. 13). If a' - 50.36 ft2/d,
t'D - 0.08, and z - 25 ft, by solving equation 5 for t, it is estimated that
it would take about 24 hours of pumping in the confined aquifer to produce
0.01 ft of drawdown at the top of the confining unit at well MW6D.

The calculations indicate that leakage from the unconfined aquifer was
induced by pumping the confined aquifer during the aquifer test. This indi-
cates that no drawdown was detected because the transmissivity and specific
yield of the unconfined shallow aquifer are large compared to leakage. If

5 leakage from the unconfined aquifer through the confining unit has, in fact,
been induced by pumping in the confined aquifer, then any contaminants present
in both the unconfined aquifer and the confining unit can flow into the con-

; fined aquifer.

. SUMMARY AMD CONCLUSIONS

Aquifer-test data in the vicinity of a landfill near Antioch, Illinois,
were analyzed using three different techniques. The Hantush and Jacob (1955)
method indicates that the calculated transmissivity of the confined aquifer
ranged from 1.96x10* to 2.52x1O4 ftz/d, the storativity of the confined
aquifer ranged from 2.10x10~4 to 8.71x10~4, the calculated leakage through the
confining unit ranged between 1.29x10~4 and 7.84x10"3 (ft/d)/ft, and the
hydraulic conductivity of the confining unit ranged from 3.22x10~4 to
1.96x10~2 ft/d. The Hantush (1960) method calculates similar values for
aquifer transmissivity and storativity. The Neuraan and Witherspoon (1972)
ratio method indicates that the diffusivity of the confining unit ranges from
50.36 to 68.13 ft2/d. The vertical hydraulic conductivity of the confining
unit was calculated to be 6.28x10~3 ft/d using data obtained from both the
Hantush and the Neuraan and Witherspoon methods.

Aquifer-test data indicate that the confining unit is hydraulically con-
nected to the confined aquifer. Although no clear evidence exists to prove
that the unconfined aquifer is hydraulically connected to the confined
aquifer, it is calculated that the unconfined aquifer became hydraulically
connected to the confined aquifer within 24 hours after pumping began in the
confined aquifer.
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APPENDIX C

TEST PIT LOGS



Test Pit 1 Test Pit 2

A- 0 to 2 inches; very dark gray (10YR
3/1) silt loam (ML); moderate fine
granular structure; many fine roots;
clear smooth boundary.

B- 2 to 12 inches; light brownish gray
(10YR 6/2) clay (CL); weak coarse
angular blocky structure; many fine
roots; clear wavy boundary.

C- 12 to 24 inches; gray (10YR 5/1) silty
clay (CL); weak very coarse angular
blocky structure; few fine roots; clear
wavy boundary.

D- 24 to 31 inches; gray (10YR 5/1) silty
clay (CL); massive structure; no roots;
abrupt wavy boundary.

E- 31 to 43 inches; gray (10YR 5/1) and
brownish yellow (10YR 6/6) silt loam
(ML); few fine dist inct mottles;
structureless; few fine roots; clear
wavy boundary.

F- 43 to 50 inches; very dark gray (10YR
3/1) loam (ML); weak m e d i u m
angular blocky structure; no roots;
abrupt wavy boundary.

G- 50 to 53 inches; white chalky material
with pottery fragments; abrupt wavy
boundary.

H- 53 to 80 inches; dark brown grading to
black clay loam (ML); structureless;
abrupt wavy boundary.

REFUSE 80+ inches

Vegetative cover-100 percent, grasses
Root penetration-24 inches
No fissures or deformities

A- 0 to 14 inches; black (10YR 2/1) silty
clay loam (ML-CL); moderate fine
granular structure; many fine roots;
clear wavy boundary.

B- 14 to 23 inches; gray (10YR 5/1) and
yellowish brown (10YR 5/6) silty clay
(CL); weak medium angular blocky
structure; common fine roots; clear
wavy boundary.

C- 23 to 34 inches; gray (10YR 5/1) and
yellowish brown (10YR 5/6) silty clay
(CL); no structure; few fine roots;
clear wavy boundary.

D- 34 to 40 inches; brownish yellow
(10YR 6/6) loam (ML); few fine
d i s t i n c t g r a y (10YR 6/1) and
yellowish red (SYR 5/8) mottles;
massive structure; no roots; clear
wavy boundary.

E- 40 to 50 inches; very dark gray (10YR
3/1) loam (ML); no structure; common
fine roots; clear wavy boundary.

F- 50 to 70 inches; gray (10YR 5/1) silt
loam (ML); massive s t ructure; no
roots; abrupt wavy boundary.

REFUSE 70+ inches

Vegetative cover-100 percent, grasses
Root penetration-34 inches
No fissures or deformities



Test Pit 3 Test Pit 4

A- 0 to 8 inches; very dark gray (5Y 3/1)
s i l t y c l a y l o a m ( M L - M C ) ;
structureless; many fine roots; clear
wavy boundary.

B- 8 to 15 inches; very dark gray (10YR
3/1) loam (ML); modera te f ine
granular structure; many fine roots;
clear wavy boundary.

C- 15 to 26 inches; gray (10YR 5/1) clay
loam (MC-ML) and clay (CL);
moderate and weak medium platy
structure; common fine roots; clear
wavy boundary.

D- 26 to 36 inches; gray (10YR 5/1) and
yellowish brown (10YR 5/6) clay
(CL); structureless; no roots; clear
wavy boundary.

E- 36 to 43 inches; very dark gray (10YR
3/1) silt loam (ML); weak f ine
granular structure; common fine roots;
clear wavy boundary.

F- 43 to 56 inches; pale brown (10YR
6/3) clay (CL) with many medium
distinct gray (10YR 5/1) mottles;
massive structure; no roots; abrupt
wavy boundary.

G- 56 to 87 inches; black (10YR 2/1) silt
loam (ML); structureless; no roots;
abrupt wavy boundary.

REFUSE 87+ inches.

Vegetative cover- 50 to 100 percent; grasses,
Queen Anne's Lace
Root penetration-26 inches
No fissures or deformities

A- 0 to 3 inches; very dark gray (10YR
3/1) silt loam (ML); moderate fine
granular structure; common fine roots;
gradual wavy boundary.

B- 3 to 17 inches; brown (10YR 5/3) silt
loam (ML) and si l ty c lay loam
(ML-CL); common medium distinct
yellowish brown (10YR 5/6) and gray
(10YR 5/1) mo t t l e s ; weak and
moderate, fine and medium, angular
blocky structure; few fine roots;
gradual wavy boundary.

C- 17 to 30 inches; gray (10YR 5/1) silty
clay (CL); few fine distinct yellowish
red (SYR 5/8) mottles; weak very
coarse angular blocky structure; few
fine roots; common distinct brown
(IOYR 5/3) clay films on faces of
peds; gradual wavy boundary.

D- 30 to 41 inches; gray (IOYR 5/1) and
brown (IOYR 5/3) silty clay (CL); few
fine yellowish brown ( I O Y R 5/6)
mottles; weak coarse angular blocky
structure; common fine roots; gradual
wavy b o u n d a r y ; about 3 percen t
gravel.

E- 41 to 55 inches; gray (IOYR 5/1) and
brown (IOYR 5/3) silty clay (CL); few
fine yellowish brown ( I O Y R 5/6)
mottles; structureless; no roots; clear
w a v y b o u n d a r y ; abou t 3 pe rcen t
gravel.

F- 55 to 62 inches; black (IOYR 2/1) silt
loam (ML), structureless, no roots;
abrupt wavy boundary.

REFUSE 62+ inches

Vegetative cover-100 percent, grasses
Rootpenetration-41 inches
No fissures or deformities



Test Pit 5 Test Pit 6

A- 0 to 8 inches; dark gray (10YR 4/1)
silt loam (ML); moderate fine granular
structure; many f ine roots; clear
smooth boundary.

B - 8 to 17 inches; gray (10YR 5/1) silty
clay (CL); moderate medium angular
blocky and strong fine angular blocky
structure; common fine roots; clear
wavy boundary.

C- 17 to 20 inches; brown (10YR 5/3)
and gray (10YR 5/1) silty clay (CL);
weak fine and medium angular blocky
structure; few fine roots; clear wavy
boundary.

D- 20 to 26 inches; gray (10YR 5/1) silt
loam (ML); weak medium blocky
structure; few fine roots; about 3
percent coarse sand particles; gradual
wavy boundary.

E- 26 to 31 inches; gray (10YR 5/1) silt
loam (ML); weak med ium pla ty
structure few fine roots; common
distinct yellowish brown (10YR 5/6)
clay films on faces of pcds; clear wavy
boundary.

F- 31 to 40 inches; very dark gray (10YR
3/1) loam (ML); structureless; no
roots; abrupt wavy boundary.

G- 40 to 49 inches; white chalky material
with pottery fragments; abrupt wavy
boundary.

REFUSE 49+ inches.

Vegetative cover-75 percent, grasses
Root penetration-31 inches
No fissures or deformities

A- 0 to 7 inches; very dark gray (7.5YR
3/1) loam (ML); modera te f i n e
granular structure; common fine roots;
clear wavy boundary.

B- 7 to 20 inches; brown (10YR 5/3) and
gray (10YR 5/1) clay loam (ML-CL);
few medium distinct reddish yellow
(7.5YR 6/6) mott les; weak f i n e
subangular blocky structure; few fine
roots; clear wavy boundary.

C- 20 to 41 inches; light yellowish brown
(10YR 6/4) silty clay loam (ML-CL);
few medium faint brownish yellow
(10YR 6/6) and few medium distinct
light gray (10YR 7/1) mottles; weak
fine and medium subangular blocky
s t ruc tu re ; no roots; clear w a v y
boundary.

D- 41 to 65 inches; gray (10YR 5/1) silty
clay (CL); weak and m o d e r a t e
medium and coarse angular blocky
structure; no roots; ab rup t wavy
boundary.

REFUSE 65+ inches.

Vegetative cover-5 to 75 percent; grasses,
clover, chicory, Queen Anne's Lace
Root penetration-20 inches
No fissures or deformities



Test Pit 7 Test Pit 8

A- 0 to 8 inches; black (2.5Y 2.5/1) silt
loam (ML); moderate fine granular
structure; common fine roots; abrupt
wavy boundary.

B- 8 to 35 inches; brown (10YR 4/3) clay
loam (ML-CL); few medium faint
strong brown (7.5YR 5/6) and many
coarse distinct gray (7.5YR 5/1)
mottles; moderate medium subangular
blocky structure; few fine roots; clear
wavy boundary.

C- 35 to 47 inches; brown (10YR 5/3)
clay (CL); common medium distinct
strong brown (7.SYR 5/6) mottles;
massive structure; no roots; clear wavy
boundary.

D- 47 to 56 inches; light yellowish brown
(2.5Y 6/4) and gray (7.SYR 6/1) silt
loam (ML); massive structure; no
roots; clear wavy boundary.

E- 56 to 60 inches; black (N2.5/ )clay
(CL); common coarse distinct strong
brown (7.SYR 5/6) mottles; massive
s t ruc ture ; no roots; abrupt wavy
boundary.

REFUSE 60+ inches.

Vegetative cover-100 percent, grasses
Root penetration-35 inches
No fissures or deformities

A- 0 to 10 inches; black (10YR 2/1) silt
loam (ML); moderate fine granular
structure; common fine roots; clear
wavy boundary.

B- 10 to 33 inches; stratified brown and
dark grayish brown sand (SP), loam
(ML), sandy loam (SM), silty clay
(CL), and clay (CL); moderate
medium angular blocky and moderate
fine granular structure; few fine roots;
clear wavy boundary.

C- 33 to 56 inches; yellow (2.5Y 7/6) and
light gray (2.5Y 7/1) clay (CL), silty
c l a y (CL), and s i l ty c lay loam
(ML-CL); structureless; no roots;
common distinct brownish yellow
(10YR 6/6) clay films on faces of
peds; clear wavy boundary.

D- 56 to 82 inches; gray (10YR 5/1) silty
clay (CL); massive structure; no roots;
abrupt wavy boundary.

REFUSE 82+ inches.

Vegetative cover-100 percent, grasses
Root penetration-33 inches
No fissures or deformities



Test Pit 9 Test Pit 10

A- 0 to 6 inches; very dark gray (10YR
3/1) loam (ML); modera te fine
granular structure; common fine roots;
clear wavy boundary.

B- 6 to 14 inches; yellowish brown
(10YR 5/6) loamy sand (SM); weak
medium angular blocky structure; few
fine roots; clear wavy boundary.

C- 14 to 21 inches; gray (10YR 5/1) silty
clay (CL); strong small and medium
angular blocky structure; few fine
roots; common faint dark yellowish
brown (10YR 4/4) clay films on faces
of peds; gradual wavy boundary.

D- 21 to 29 inches; gray (1OYR 5/1) silty
clay (CL); strong medium angular
blocky structure; no roots; common
faint dark yellowish brown (10YR 4/4
clay films on faces of peds; about 3
percent gravel; clear wavy boundary.

E- 29 to 84 inches; gray (10YR 5/1) silty
clay (CL); massive structure; no roots;
about 3 percent gravel; abrupt wavy
boundary.

REFUSE 84+ inches.

Vegetative cover-100 percent, grasses
Rootpenetration-21 inches
No fissures or deformities

A- 0-9 inches; black (10YR 2/1) silt loam
(ML) ; m o d e r a t e f i n e g r a n u l a r
structure; many fine roots; clear wavy
boundary.

B- 9 to 22 inches; gray (10YR 5/1) silty
clay (CL); few medium faint brownish
yellow (10YR 6/6) mottles; moderate
medium angular blocky structure; few
fine roots; gradual wavy boundary.

C- 22 to 30 inches; gray (10YR 5/1) silty
clay (CL); few medium faint brownish
yellow (10YR 6/6) mottles; weak
medium columnar structure; few fine
roots; common faint brown (10YR
5/3) clay films on faces of peds; clear
wavy boundary.

D- 30 to 62 inches; gray (10YR 5/1) silty
clay (CL); massive structure; no roots;
common faint light brownish gray
(10YR 6/2) clay films on faces of
peds; abrupt wavy boundary.

REFUSE 62+ inches.

Vegetative cover-100 percent; grasses,
Queen Anne's Lace
Root penetration-30 inches
No fissures or deformities

CCH/rcs/jrs/DAP
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APPENDIX D

RESULTS OF LANDFILL CAP EVALUATION



W4
Western Atlas
International

CORE LABORATORIES

A UtiorW&etMr Con«Mr*v

Warzyn, Inc.
HUD Landfill

Sample
ID

HD-SCPT1-28"

HD-SCPT3-32"

HD-SCPT4-50"

HD-SCPT6-52"

HD-SCPT8-70"

HD-SCPT9-50"

Relative Abundance/
Net Clay (weight %)

Relative Abundance
34

Relative Abundance
34

Relative Abundance
37

Relative Abundance
34

Relative Abundance
31

Relative Abundance
34

Table 1
X-ray Diffraction Analysis

Illite

84
28

47
16

64
24

83
28

84
26

81
27

Kaolinite

2
1

1
tr

1
tr

2
1

2
1

2
1

Fe-chlorite

14
5

3
1

6
2

15
5

14
4

17
6

Illite/smectite

0
0

49
17

29
11

0
0

0
0

0
0

File: 193113

Chlorite/smectite

0
0

0
0

0
0

0
0

0
0

0
0

% smectite in mixed-layer illite/smectite is 60%



ANALYTICAL PROCEDURES

A sample selected for X-ray diffraction analysis is dried and cleaned of obvious contaminants.
The sample is dried, weighed, placed in water, and treated with a sonic probe for 5 minutes.
The resultant slurry is centrifuged to fractionate the sample at 4 microns. The >4 micron
fraction is dried and weighed to determine the percent of clay- and silt-sized material. The
suspended <4 micron fraction is suctioned onto a pure silver substrate to orient the day
mineral particles. The <4 micron sample mount is run in an air-dried state and then treated
with ethylene glycol vapor for 24 hours and run again. The diffractograms are then analyzed
for mineral content using a profile-fitting algorithm. The integrated areas from the profile-fitting
algorithm are entered into a spreadsheet which contains correction coefficients for numerous
minerals. These coefficients were obtained according to the adiabatic method outlined by
Chung (1974). Tabular data are reported in weight percent format.

Reference
Chung, F.H. (1974) Quantitative interpretation of X-ray diffraction patterns of mixtures. II.
Adiabatic principle of X-ray diffraction analysis of mixtures. Journal of Applied Crystallography,
7,526-531.



APPENDIX D-l

GEOTECHNICAL ANALYTICAL RESULTS



WARZYN
LABORATORY RESULTS

Project: HOD #' 10010201

Location: Antioch, Illinois

MADISON
ONE SCIENCE COURTP.O. »ox ;>$5

MADISON. W, 5J70}
(608) 2Jt •<7<7

Dry Unit Weight
Location Ib/cuft

6979-0001 HD-SCTP1-18
69 -̂COC2 HD-SCTP2-25 1093
697KOC3 HD-SCTP5-22 117.7
6979-0004 HD-SCTP6-39 116.4
6979-0005 HD-SCTP8-58 1283
6979-0006 HD-SCTP10-43 12L9

Ck'd:
Date Issued:
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Job No. 1GOJ.02
Date: G7/J.6/93
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WARZYN .
MOISTURE - DENSITY CURVE

- H.O.D. LAKD?ILL RI/FS

FDT REPORT No.. JOB No. 10010201

LOCATION Antioch. Illinois
DATE.- 7/16/93_______

SHEET 1 of 4
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SOIL DESCRIPTION ** MAXIMUM OPTIMUM
DENSITY MOlSniRp

Gray Lean OAY/ Little Sand and Gravel 135 oc£ 10 %(CL) *^
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* Visual Soil Description
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SOIL DESCRIPTION ** MAXIMUM OPTIMUM
...... . .. DENSITY MOISTURP

Brown Lean CLAY, Sore Sand, Trace „.,„
Gravel (CL) 130 pcf 9 %

1

* HD-SCBW-6
** Visual Soil Description
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WARZYN
MOISTURE - DENSITY CURVE

PRQrSCT: n'.O.D. LANDFILL RI/FS .LOCATION Antioch, Illinois
FDT REPORT No.
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SOIL DESCRIPTION " MAXIMUM OPTIMUM
. ——————————————————————— —— .. DENSITY _M01STy?g

Gray-Brown Lean CLAY/ Sane Sand, -., _ ,, ar.irflA firavpi rm 126 pcf 11 %
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** visual Soil Description
0 Proctor Point

\j}|
V\ ' '• 1

! j VV :
j i U

-i" ' ~
; | • ̂  ii , '

J^ f '
i > i

; I

i i !
i 1 i

i

,

i
1
.•
i

t I
; ' i j i

I • " i
) i '

i i
,

\ l

i

1 ( i

_[ _

i
1 i 1

j 1 1 I
1

t .
i

1

| 1
I
1
1

i

J
1

. 1
1

tI ii- i: 1 1

i
.... }

t

Vyy
\

1
i

l
. i

I I
,

,

1

t-H-

_

\
V\.

ii i
\N i

f v Vv\
\V
-vt

TESTED BY CLS

CHECKED BY (L>L£y

APPROVED BY VO fC.

i

' iVV
—m-i

;
1

I

<~l

x\

\

1

I

f\\
'

i

i

A
\V

JJ
SiV

TEST METHOD: fx~1 MODIFIED PROCTOR

__ STANDARD PROCTOR

\

\
V .
- XT ~ -

\ .
^

----- —— s . 100% G ~ 2.65

10 15 20

MOISTURE CONTENT, %

25 30

131



WAR2YN •
'MOLSTURE - DENSITY CURVE

parv .rr-_ 5.O.D. LANDFILL RI/FS LOCATION Antioch, Illinois

FDT REPORT No, JOB *o 10010201 DATE: 7/16/93
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SOIL DESCRIPTION **

Gray-Brown Lean CLAY, Some Sand,
Trace Gravel (CL)

MAXIMUM
DENSITY _
126 pcf

OPTIMUM
MOrSTURF

11 %

* ED-SCBW-3
** Visual Soil Description
(•} Proctor Point
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WARZYN

MADISON
ONE SC1ENCU COURT

P.O. UOX 53fi5
MADISON. WI 5J705

(608) 2}1 47-17
TAX (608) 23 M 777

LABORATORY RESULTS

Project: HOD Landfill Project #: 10010201

Location: Antioch, Illinois

Sample Number

6838-0001
6838-0002
6838-0003
6838-0004
6838-0006
6838-0007
6838-0009
6838-0010
6838-0011
6838-0012
6838-0013

Description

HD-SCTP1-28"
HD-SCTP2-38"
HD-SCTP3-32"
HD-SCTP4-50"
HD-SCTP6-52"
HD-SCTP5-19"
HD-SCTP8-70"
HD-SCTP9-50"
HD-SCTP10-45"
HD-SCTP10-45"-9i
HD-SCTP7-20"

Natviral
Moisture

18.7
143
19.4
17.6
18.2
13.7
14.8
33.6
16.1
15.6
23.8

[var-soils-003]
10010201-lab

-1-
Date Issued:
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MATERIAL DESCRIPTION
O Gray Lean CLAY» Trace Sand and Gravel

Project No.: 10010201-38224
Project: H.O.D. LANDFILL RI/FS Antioch, Illinois
0 Sample: HD-SCTPl-28-v

Date: 6x18/93
GRAIN SIZE DISTRIBUTION TEST REPORT

UARZYN, INC.
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GRAIN SIZE DISTRIBUTION
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MATERIAL DESCRIPTION
r"\ Brown Lean CLAYi Some Sand, Trace Gravel

[Project No.: 10010201-38224
Project: H.O.D. LANDFILL RI/FS
0 Sample: HD-SCTP2-38"

Date: 6/18̂ 93

Antioch, Illinois
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GRAIN SIZE DISTRIBUTION
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MATERIAL DESCRIPTION
O Brown-Gray Lean CLAY, Little Sand, Trace Gravel

Project No. : 10010201-38224
Project: H.O.D. LANDFILL RI/FS Antioch, Illinois
O Ss.rr.pl e: HD-SCTP3-32A%

Date: 6^18/93
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MATERIAL DESCRIPTION
O Brown Lean CLAY, Little Sand, Trace Gravel

Project No.: 10010201-38224
Project: H.O.D. LANDFILL RI/FS
0 Sample: HH-SCTP4-50A>

Date: 6/18/93

Antioch, Illinois
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GRAIN SIZE DISTRIBUTION
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MATERIAL DESCRIPTION
O Gray Lean CLAY, Little Sand,

Project No.: 10010201-38224
Project: H.O.D. LANDFILL RI/FS
0 Sample: HD-SCTP6-52-w

Date: 6/18/93

Trace Gravel

Antioch, Illinois
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MATERIAL DESCRIPTION
O Brown Lean CLAY, Some Sand, Trace Gravel

Project No.: 10010201-38224
Project: H.O.D. LANDFILL RI/FS Antioch, Illinois
O Sample: HH-SCTP5-19V

Date: 6/18/93
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MATERIAL DESCRIPTION
0 Gray Lean CLAY, Little Sand,

Project No.: 10010201-38224
Project: H.O.D. LANDFILL RI/FS
0 Sample: HD-SCTP8-70"

Date: 6/18/93

i

Trace Gravel

Antioch, Illinois
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MATERIAL DESCRIPTION
O Gray Lean CLAY, Little Sand, Trace Gravel

Project No.: 10010201-38224
Project: H.O.D. LANDFILL RI/FS Antioch, Illinois
0 Sample: HD-SCTP9-50-v

Date: 6/18/93
GRAIN SIZE DISTRIBUTION TEST REPORT

U ARZYN , INC.

cc C,J. ^
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TESTED BY CLS

CHECKED BYCX_S»
APPROVED BY\£5/L.
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MATERIAL DESCRIPTION
0 Gray Lean CLAY, Little Sand,

Project No.: 10010201-38224
Project: H.O.D. LANDFILL RI/FS
O Sample: HH-SCTP1@-45A1

Date: 6̂ 18/93

Trace Gravel

Antioch, Illinois

GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION
O Gray Lean CLAY, Little Sand, Trace Gravel

Project No. : 10010201-38224
Project: H.O.D. LANDFILL RI/FS Antioch, Illinois
0 Sample: HD-SCTP10-45A'-91

iDate: 6/18/93
GRAIN SIZE DISTRIBUTION TEST REPORT

NARZYN, INC.
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MATERIAL DESCRIPTION
O Brown Lean CLAY» Little Sand» Trace Gravel

Project No.: 10010201-38224
Project: H.O.D. LANDFILL RI/FS
0 Sample: HH-SCTP7-20-v
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Antioch, Illinois
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APPENDIX D-2

BOUTWELL TEST DATA



HOI) LANDFILL
ANTIOCH, ILLINOIS

HOUTWELL NO. 1— --• —
_ _ _ .

Date
6/15/93

6116/93

- - - - * -
-

Time
hninln

~9:10AM
9:40 AM
10:05 AM
10:35 AM
11:05 AM
11:35 AM
12j05PM

l737PM~
2:07PM

" 2:37 PM
3:07 PM

_3:37 PM
4:07PMj
4:37 PM
5:09PM

J:38 PM
6:08 PM
6:38 PM
7:08 PM
7:38 PM

7:5fAM~
_8:21_AM_

8:51 AM
9:21 AM_
9:51 AM
10:21 AM
10:51 AM
11:21 AM
11:52 AM
12:22 PM
12:52PM
I:22PM

._ ._._

Rt
cm
85.1
13

28.3
20.7
21.5
23^3
23.7

89.3
28.4
31.3
33.7
34.2
35*
37.2

J5.3
40

~y)~i
"41.3
40.5
41.5

90
47.3

r48.9
48.7
49.9
50.7
50.1
50.9
49.7
51.1
51.6
"52

I ' " 1

Refilled to
cm

" 89.7
90
90
90

90.4
90.2

90
90

90.3
__ 90

'_ 90
90

90.1
90.2

"90.2
90.2
90.1

90.2
90.3
90

90.2
90.2
90.3
90.1
90.3
90.4
90.2

Change Temp
cm !C

20
72.1 20.5
61.4 ! 21
69.3 21.5
68.5 22
66.7 22
66.7 22

24
60.9 24.5
58.7 25
56.3
56.1
54.2
52.8
54.7
50.1
"51
48.9

. -49-7

48.6

'

42.7
41.3
41.6
40.1
39.5

25.5
26
26
26

25.5
25

24.5
24
23

21.5

15.5
17

18.5
19

19.5
20.5

40.1 21
39.4 22.5
40.4 24
39.2 25
38.8 ' 25.5
38.2 i 26

|

1

Viscosity Ratio \ /
Ei cm
1 58.4

1.01
1.02
1.03
1.05
1.05
1.05

58.4
58.4
58.4
58.4
58.4
58.4

!
1.1 58.4

1.11 158.4
1.12 58.4
1.13 58.4
1.15 58.4
1.15
1.15
1.13

1 1.12
1 11
1.1

1.07
1.03

58.4
58.4
58.4
58.4
58.4
58.4
58.4
58.4

0.89 58.4
0.93
0.96
0.97
0.99
1.01

58.4
58.4
58.4
58.4
58.4

1.02 58.4
1.06 J 58.4
1.1 58.4

1.12 58.4
1.13 58.4
1.15 58.4

>
i

| Ra
cm
6.6
6.6
6.6
6.6

! 6.6
! 6.6

6.6

i 6.6
1 6.6
! 6.6
i "6.6

6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6

6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6

!

i I'l
cm

20.3
20.3
20.3

! 20.3
20.3

J20.3
20.3

1 20.3
! 20.3
i 20.3

20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.3

20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.3 \

<l
cm
1.8
1.8
1.8
1.8
1.8
1.8
1.8

1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

t

cm
11.40

I

01
0.069785717

I I . 4 0 J 0.069785717
11.40! 0.069785717
11.40
11.40
11.40
11.40

11.40
11.40
11.40
11.40
11.40

0.069785717
0.069785717
0.069785717
0.069785717

0.069785717
0.069785717
0.069785717
0.069785717
0.069785717

11.40 0.069785717
11.40
11.40
11.40

0.069785717
0.069785717
0.069785717

1I.40J 0.069785717
11.40
11.40

1.8 1 11.40

1.8 111.40
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

11.40
11.40
11.40
11.40
11.40
11.40
11.40
11.40
11.40
11.40
11.40

0.069785717
0.069785717
0.069785717

0.069785717
0.069785717
0.069785717
0.069785717
0.069785717
0.069785717
0.069785717
0.069785717
0.069785717
0.069785717
0.069785717
0.069785717

, . .
Apparent

HI 112' ICIapsccI Time Vertical Conductivity
cm cm sec cni/xcc

170.42 '. 98.32 '. 1800 ' 2.1311-05
175.02 ! 113.62 ' 1500 ' 2.0311-05
175.32 ; 106.02 j 1800 1.9911-05
175.32 ' 106.82 1800 1.9811-05
175.32 ! 108.62 ! 1800 < 1.9511-05
175.72 ' 109.02 ' 1800 ! 1.9411-05

1

'
174.62 113.72 ' 1800 .83I--05
175.32 116.62 1800 . .7511-05
175.32 j 119.02 i 1800 .6811-05
175.62 j 119.52 j 1800 .6911-05
175.32 ! 121.12 ; 1800 .6511-05
175.32 j 122.52 i 1800 .6011-05
175.32 ; 120.62 i 1920 .5611-05
175.42 ! 125.32 • 1740 .5211-05
175.52 . 124.52 ! 1800 .4911-05
175.52 ; 126.62 1 1800 .4111-05
175.52 125.82 ! 1800 .4211-05
175.42 ' 126.82 i 1800 ' .3511-05

1 i

t • i

175.32 132.62! 1800 ' 9.631--06
175.52 134. 22 j 1800 i 9.6711-06
175.62 ' 134.02 ; 1800 ' 1.0 111-05
175.32 ! 135.22 i 1800 j 9.7711-06
175.52 ! 136.02 ! 1800 i 9.7911-06
175.52 ! 135.42 ' 1800 ; 1.0211-05
175.62 | 136.22 ! 1800 ' 1.0011-05
175.42 135.02 ! I860 1.0411-05
175.62 136.42 : 1800 ' 1.0811-05
175.72 136.92 '• 1800 1.0811-05
175.52 ; 137.32 : 1800 1.0811-05

CCII/jrs/UI-R/UJN
(J:IOOI020l/l)oill.xls/llODl.xls] Page I



HOI) LANDKII .L
ANTIOCI I, ILLINOIS

UOUTWKLL NO. 2

"bate"
6/15/93

"

Tiinc
lir:niin

~8:00 AM
8:59 AM
10:03 AM
11:03 AM
12:03 PM
1:34 I'M
2:34 PM

!. 3:34 I'M
I 4:34 PM

6/16/93

5:34PM
6:34 PM
7:34 PM
7:48 AM
8:48 AM

"9:48 AM
10:48 AM

|

Rt
cm

67.1
66.5
66

65.4
65.1
64.4
64

63.6
63.5
63^2
62.9
62.6
59

58.7
58.3
58'

Change
nn

Tciup
!C
18

0.60 1 20
0.50
0.60
0.30

21
22 "
22

0.70 24
0.40
0.40

" 0.10
0.30

" 0.30
0.30

" 3.60
0.30
0.40
0.30

25
26
26
25
24

21.5
"15.5

18.5
19.5
21

Vixcosily Ratio
Rt

0.95
1.00
1.02
1.05
1.05
1.10
1.12
1.15
1.15
1.12
1.10
1.03
0.89
0.96
0.98
1.02

i

/
cm

K:t
cm

30.8 31.
30.8
30.8
30.8
30.8

31.
31.
31.
31.

30.8 31.
30.8
30.8
30.8
30.8
30.8
30.8
30.8
30.8
30.8
30.8

31.
31.
31.1
31.1
31.1
31.
31.
31.
31.
31.

hi d l)
cm i cm : cm
33 ' 1.8 11.40
33 i 1.8 i l l . -10
33 ' 1.8 11.40
33 1 1.8 i 11.40
33 i .8 '11.40
33 i .8 j l l . 40
33 i .8 11.40
33 ; .8 i l l . 40
33 i .8 11.40
33 | .8 j 1 1.40
33 ' .8 : 11.40
33 > .8 | l l . 40
33 i .8 '11.40

c;i HIi1 cm
0.074160171 : 162
0.074160171 i 161.4
0.074160171 ' 160.9
0.074160171 i 160.3
0.074160171 160
0.074 1601 71 i 159.3
0.074160171 ! 158.9
0.074160171 ! 158.5
0.074 160171 i 158.4
0.074160171 ; 158.1
0.074160171 I 157.8
0.074160171 ! 157.5
0.074160171 1 153.9

33 ! .8 ^11 .40 ! 0.074160171 i 153.6
33 ! .8 ' 11.40 0.074160171 ! 153.2
33 i .8 : 11.40 0.074160171

': Apparent
112' 1 Klapscd Time Vertical Conductivity
cm ^ sec ' cm/sec

161.4 ' 3540 ; 7.38K-08
160.9 ; 3840 ' 5.99K-08
160.3 ; 3600 i 7.851i-()8

160 ; 3600 I 4.05U-08
159.3 i 5460 ! 6.251--08
158.9 i 3600 j 5.70H-08
158.5 3600 ; 5.82H-08
158.4 ' 3600 ! I.50K-08
158.1 ' 3600 | 4.49P.-OK
157.8 I 3600 ; 4.38I--OK
157.5 i 3600 ; 4.3 IK-08
153.9 87240 ! 2.02K-08
153.6 3600 3.58K-08
153.2 \ 3600 1 5.I6K-08
152.9 i 3600 ' 3.961 --08

CCII/jrs/HHK/UJN
[I:10010201/noul.xlw/l IOD2.xls) Page 1



HOI) LANDFILL
ANTIOCII, ILLINOIS

1JOUTWKLL NO. 3

Date
6/15/93

6/16/93

Time
lirmiin

8:14 AM
9:1 7 AM

i
Ut
cm

87.5
86.8

10:10 AM i 86.4
11:10 AM
12:10 PM
1 :40 PM
2:40 PM
3:40 PM
4:40PM
5:41 PM

"6:4JPM
7:41 PM
7:54 AM
8:54 AM
9:54 AM
10:54 AM

85.9
85.6
85.1
84.7
84.4
84.1
83.8
83.4
82.9
78.6
78.1
77.9
77.5

Change
cm

Temp
!£
18

0.7
0.4

20
21

0.5
0.3
0.5
0.4
0.3
0.3
0.3
0.4
0.5
4.3

~0.5
0.2
0.4

22
22
24
25
26
26
25
24

21.5
15.5
18.5
19.5
21

:

, i
Viscosity Ratio 7, Ua

Kt cm
0.95 i 41
1.00 ! 41

cm
21
21

1.02 41 21
1.05 i 41 21
1.05 41
1.10 41

21
21

1.12 41 21
1.15 41 21
1.15 41 21
1.12 ! 41 21
1.10 41 21
1.03 41 21
0.89 ' 41 j 21
0.96 41 j 21
0.98 ; 41 21
1.02 i 41 21

1,1
cm

30.5
30.5
30.5
30.5
30.5
30.5
30.5
30.5
30.5
30.5
30.5
30.5
30.5
30.5
30.5

.30.5

i

i ' n(1 I)

cm cm
.8 j l l . 4 0

Cl

0.073585567
.8 ] l l . 4 0 J 0.073585567
.8 i 11.40
.8 i 11.40
.8 ; 11.40
.8 i l l . 40
.8 ;11.40
.8 111.40
.8 j 1 1.40
.8 i l l . 40
.8 11.40
.8 111.40
.8 1 11.40

1.8 j l l . 4 0
1.8 i l l . 40
1.8 111.40

0.073585567
0.073585567
0.073585567
0.073585567
0.073585567
0.073585567
0.073585567
0.073585567
0.073585567
0.073585567
0.073585567
0.073585567
0.073585567
0.073585567

Apparent
111 112' Klapsed Time' Vertical Conductivity
cm cm sec cm/sey
180 179.3 3780 ; 7.211:.-08

179.3 178.9 3180 ; 5.1715-08
178.9 178.4 3600 5.8415-08
178.4 178.1 ; 3600 ' 3.6 Mi-08
178.1 177.6 . 5400 4.02K-08
177.6 177.2 3600 5.0715-08
177.2 176.9 3600 3.8815-08
176.9 176.6 3600 3.9915-08
176.6 176.3 3660 3.9315-08
176.3 175.9 ' 3600 5.2015-08
175.9 175.4 3600 6.4015-08
175.4 171.1 87180 2.1611-08
171.1 170.6 i 3600 5.3215-08
170.6 170.4 ' 3600 i 2.3015-08
170.4 170 3600 '• 4.7115-08

CXH/jrs/IIER/DJN
[J: l001020i/Houl.xlw/IIOD3 xls] Page 1



HOI) LANDFILL
ANTIOCII, ILLINOIS

HOUTWKL

Dale
6/15/93

6/16/93

Time
hr:inin

8:20 AM
9:20 AM
10:l2AM
11:1 2 AM
12: 12PM
T:42 I'M
2:42 PM
3:42 PM
4:42 PM
5:43 PM
6:43 PM
7:43 PM
7:56~AM~

"8:56 AM
9:56 AM

Ut
cm
88

87.2
86.5
85.8
85.1
84

83.5
82.8
82.1
81.6
81.1
80.5
75.6
74.3
73.6

Change
cm

i 1 1

i
Temp | Viscosity Ratio / Ka 1) I d

1C I Rt cm cm
18 1 0.95 40 30.5

0.8 i 20 i 1.00 40
0.7
0.7
0.7
1.1
0.5
0.7
0.7
0.5
0.5
0.6
4.9
1.3
0.7

30.5
21 ! 1.02 40 30.5
22 | .05 40 30.5

cm cm
30.5 1.8
30.5 1.8
30.5 1.8
30.5 1.8

22 ! .05 | 40 i 30.5 30.5 1.8
24 j .10 40 30.5
25 i .12 j 40 30.5
26 | .15 ' 40 30.5
26 ' .15 ! 40 30.5
25 i .12 40 30.5
24 ! .10 40

21.5 j .03 40
15.5 1 0.89 40
18.5! 0.96 40

30.5
30.5
30.5
30.5

30.5 1.8
30.5 1.8
30.5 j 1.8
30.5: 1.8
30.5; 1.8
30.5 j 1.8
30.5 ! 1.8
30.5 j 1.8
30.5; 1.8

19.5 ! 0.98 40 30.5 30.5 ! 1.8

L NO. 4
i
,

1) 1 Gl
cm

I I . 4 0 J 0.073585567
11.40! 0.073585567

.40i 0.073585567

.40: 0.073585567

.40,! 0.073585567

.40j 0.073585567

.40; 0.073585567

.40! 0.073585567

.40j 0.073585567

.401 0.073585567

.401 0.073585567
.40i 0.073585567
.4o! 0.073585567
.40i 0.073585567

11. 40! 0.073585567

Apparent
III . 112' Klapscd Time! Vertical Conductivity
cm , cm sec cm/sec
189 i 188.2 ! 3600 K.24H-OK

188.2 1 187.5 3120 8.79H-08
187.5 186.8 3600 7.80K-08
186.8 ' 186.1 3600 8.061:.-08
186.1 i 185 : 5400 8.48H-08
185 j 184.5 ' 3600 6.09H-08

184.5 ; 183.8 3600 8.70I--08
183.8 : 183.1 3600 8.97H-08
183.1 ; 182.6 3660 6.32H-08
182.6 j 182.1 3600 6.281--08
182.1 ! 181.5 3600 7.42H-08
181.5 J 176.6 87180 2.38H-08
176.6 i 175.3 3600 i 1.341--07
175.3 ! 174.6 3600 ' 7.85I--08

1 ' t

CCII/jrs/DI;R/D.IN
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HOI) LANDFILL
ANTIOCH, ILLINOIS
BOUT WKLL NO. 5

._ . ..- -.

Date
6/15/93

Time
lir:min

8:24 AM
9:24~AM
10:14 AM
11:14 AM
12: 14PM
7:45 PM
2:45 PM
3:45 PM
4:45 PM

Rt
on

87.8
78.8
71.8
64

57.3
47.5
41.8
36.4
31.5

Change
on

9
7

7.8
6.7
9.8"
5.7
5.4
4.9

5:45 PM 27.5 4

~6/i6/93~._.

5:49 PM
6:45 PM "
7:4 5PM
8:06~AM]
9:00 AM
lb:OOAM

87.5
80

"72.7
87.4
80.7
74.6

7.5
7.3

"6.7
6.1

Temp
1

Viscosity Ratio /, Ka 1)1 d 1)
!£ j Rt ; cm cm
18 0.95 27.5
20 1.00
21 1.02
22 1.05
22 1.05
24 1.10
25
26

1.12
1.15

27.5
27.5
27.5
27.5
27.5
27.5
27.5

26 1.15 27.5
25 1.12 27.5
25
24

21.5
15.5
18^5
19.5

1.12 27.5
1.10 j 27.5

42.5
42.5
42.5
42.5
42.5
42.5
42.5
42.5
42.5
42.5
42.5

fill ; fill fill

22.9; 1.8 1 11. 40
22.9 ; 1.8 1 11.40
22.9 | .8 j 11.40

c;i ; in

0.071068351
0.071068351
0.071068351

cm
180.7
171.7
164.7

22.9 i .8 Ml. 40j 0.071068351 156.9
22.9 j .8 i l l . 40 0.071068351
22.9 i .8 I 1 I . 4 0 J 0.071068351
22.9 i .8 i l l . 40
22.9 ' .8 i l l . 40
22.9: .8 i l l . 40
22.9 .8 11.40

150.2
140.4

0.071068351 134.7
0.071068351 129.3
0.071068351 124.4
0.071068351

22.9: .8 : i l . 40 ! 0.071068351 180.4
42.5 1 22.9 j .8 111.40

1.03 27.5 42.5
0.89
0.96
0.98

27.5
27.5
27.5

22.9 .8 '11.40
42.5 1 22.9: .8 ; 11.40
42.5 j 22.9 ! .8 i l l . 40
42.5 i 22.9' .8 '11.40

0.071068351 172.9
0.071068351
0.071068351 180.3
0.071068351 173.6
0.071068351 !

; Apparent
112' Klapscd Time! Vertical Conductivity
cm sec | cm/sec

171.7 ' 3600 i 9.58I--07
164.7 3000 ! 9.86K-07
156.9 3600 ; 9.77K-07
150.2 3600 | 9.05K-07
140.4 ' 5460 9.22K-07
134.7 : 3600 | 9.00K-07
129.3 ' 3600 | 9.05I--07
124.4 1 3600 , 8.77I--07
120.4 3600 | 7.421 --07

i
172.9 3360 | 1.0 IK-06
165.6 3600 : 9.37K-07

173.6 | 3600 j 6.65K-07
167.5 ' 3600 ' 6.78K-07

CCII/jrVBCIi/DJN
[J:10010201/Bou(.xlw/!IOU5.xls] Page 1



HOI) LANDFILL
............. ANTIOCH, ILLINOIS

KOUTWKLL NO. 6
- —— .

. ___ ... _ .

Date
.6/9/93"

6/10/93

_ - -

Time
lirrniin

"l:18PM"
"l :48PM

2:48 PM"
"3:48PM"
4:4 8PM
5:48 PM
6:48 PM
8:28 AM
9:28 AM
10:28 AM
11:28 AM
12:28PM
T:28 PM

1

Rt
an

Change
cm

85.5
85.2
84^5
83.9
83.3
82.7
82.1
74.9
74.3
74

73.6
73.3^
73.2

0.30
0.70
0^60
0.60
0.60
0.60
7.20
0.60
0.30
0.40
0.30
0.10

s i : :
; i : |

Tcinp Viscosity Ratio i '/, Rn
!C lit | cm cm

26.5 1.16 J41 .5 14
26.5

i>i ii n <;i
cm ; mi : cm •,

124.5| 1.8 J11.40J 0.07931222
1.16 1 4 1 . 5| 14 1 1 2 4 . 5 ; 1 . 8 i l l . 4 0 j 0.07931222

26.5 1.16 J 4 1 . 5 14
26.5 1.16 i 41.5
26.5 1.16 ; 41.5
26.5 1.16 I 41.5i
26.5 •• 1.16 : 41.5

14
14

124.5 i .8 ; i l .40 0.07931222
124.5 ! .8 j 11.401 0.07931222
124.5! .8 ;11.4o! 0.07931222

14 124.5 i .8 i l l .40 ! 0.07931222
14

22.5 1.06 |41.5 14
25.5 1.13 41.5 14
26.5
28

29.5
30.5

1.16 i 41.5
1.20 41.5
1.24 ! 41.5
1.26 !41.5

124.5| .8 i l l . 401 0.07931222
124.5 j .8 ' ll.40 : 0.07931222
124.5 ' .8 ; 11.401 0.07931222

14 124.5 , .8 : 11.40! 0.07931222
14
14

124.5 i .8 !ll .40| 0.07931222
124.5 i .8 ! 11.40! 0.07931222

14 ! 124.5 ' .8 '11.40 0.07931222

' . >
; Apparent

HI 112' Kl:ipvc(l Time Vertical Cundiirlivily
nil ' tin , see < cm/sec

265.5 ! 265.2 1800 ; 5.78li-08
265.2 ; 264.5 ' 3600 6.751 i-08
264.5 : 263.9 3600 '. 5.8011-08
263.9 I 263.3 : 3600 \ 5.82I--08
263.3 i 262.7 '; 3600 ' 5.83K-08
262.7 262.1 : 3600 ; 5.8-11 •: -08
262.1 : 254.9 92400 : 2.77H-08
254.9 ; 254.3 ; 3600 ! 5.50I--08
254.3 > 254 3600 2.94H-08
254 253.6 ' 3600 j 4.03H-08

253.6 i 253.3 : 3600 '• 3.13H-08
253.3 | 253.2 ! 3600 i 1.08H-08

. CCII/jrs/DliR/UJN
|J:l(i010:01rt)out.xlw/]IOI)6.xlsl Page



------ --

Date
J5/9/93*

- - — ~— — ' •
Time

lir:miii
i 1:35 AM"
12:35PM
~1:35PM
2:~3~5PM
3:35 PM "

1:35 PM
5:35PM

~6:35PM
7:35PM

Rt
aa

83.8
82.6
81.7
80.7
80.3
79^5
78.7
77.7
76.8

"

Change
.... S!i -

1.20
~0.90

"_"i.oo""
0.40
0.80
0.80
1.00

0.90

Tein|>
!£

26.5
26.5
26.5
26.5
26.5
26.5
26.5
26.5
26.5

Viscosity Ratio
Rl
.16
.16
.16
.16
.16
.16
.16
.16
.16

X
cm
40
40
40
40
40
40
40
40
40

HOI) LANDFILL
ANTIOCH, ILLINOIS

BOUTVVKLL NO. 7
1 1 !

1 i !
R a j 1 ) 1 i l l ) G l
cm cm i cm cm i
17 73. 7 i .8 11. 40; 0.078031456
17 73.7; .8 1 1.40; 0.078031456
17 73.7 , .8 11.40J 0.078031456
17 73.7; .8 11.40! 0.078031456
17 73.7 ; .8 11.40| 0.078031456
17 73.7; .8 1 1.40J 0.078031456
17 73.7 : .8 11.40' 0.078031456
17 73.7! .8 11.40: 0.078031456
17 73. 7 i .8 11.40! 0.078031456

' Apparent
HI 112' .KlapsedTimc Vertical Cnncliictivily
cm cm sec cm/sec

214.5 ' 213.3 3600 I.41H-07
213.3 . 212.4 ; 3600 1 .0611-07
212.4 ' 211.4 i 3600 I.I9I--07
211.4 211 ; 3600 4.76I-.-08
211 ' 2 1 0 . 2 3600 ! 9.55M-08

210.2 209.4 . 3600 ! 9.59I--08
209.4 208.4 3600 1.201--07
208.4 207.5 3600 1.091 --07

CXMI/jrs/llliR/DJN
(J:100]0201/noul.xlw/IIOI)7xls) Page i



HOI) LANDFILL
ANTIOCH, ILLINOIS
HOUTWELL NO.8-

Date

61 10/93

Tiinc
lirmin

12:03PM
12:20PM
1 :20 PM

~2:20>M
3:20 PM"
4:20PM

~5:2~0 PM
"6:20 PM
7:20 PM

IU
9Q.

88.4
"69.1

31
41
40

42.5
39.3

~42.5
43.3

Refilled to
._ _.sn.__.

89.5
89.6
89.5
82

89.6
89.7
89.6

Change
_ _ 3 3

19.3

Temp
!£
29

29.5

Viscosity Ratio
Ri

1.23
1.24

38.1 i 30.5 i 1.27
" 4 8 . 5

49.6
47

42.7

32 1.31
31.5
31
30

47.1 29

1.29
1.28
1.25

i i
1 !

'L
cm

40
40
40
40

I

Ka ! bl
cm ! cm

21.7 | 88.9
21.7! 88.9
21.7 i 88.9
21.7' 88.9

40 21.7 i 88.9
40 21.7 | 88.9

d 1)
cm

2.2
2.2
2.2

on

11.40
11.40
11.40

2.2 ! 11. 40
2.2
2.2

'i
i i

| III \ 112'
Cl ] cm i cmi i

0.117367218 ! 239 i 219.7
0.117367218 j 219.7 j 181.6
O.I 17367218 i 240.1 ! 191.6
0.117367218 i 240.2 ! 190.6

11.40J 0.117367218 i 240.1 j 193.1
l l .40 l 0.117367218 ! 232.6 ! 189.9

40 21.7 j 88.9 2.2 j l l . 4 0 0.117367218! 240.2 j 193.1
1.23 40

46.4 27 1.17 | 40
21.7 | 88.9 2.2 11.40
21.7 i 8S.9 2.2 11.40

0.117367218 ! 240.3 ! 193.9
0.117367218! '

:
: Apparent

Klapsed Time Vertical Conductivity
sec i cm/sec

1020 I.19H-05
3600 i 7.70H-06
3600 | 9.34H-06
3600 ' 9.88li-06
3600 | 9.Hili-06
3600 8.461--06
3600 ! 8.89li-06
3600 ; 8.60I--06

'

CCIl/jrs/BKK/DJN
[J: 10010201 /n01JT.xlw/l IODS.xls]
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Date
6/10/93

_Time
lirrmin

8:15 AM
8:45 AM
9:15^ AM

j>:45AM~
10:IS AM
10:45 AM
11:15" AM
11:45 AM
12:15 I'M
12:45PM
1:15PM

Rt
cm
85

~15.5
23.5
28~5
3L2
32.5
33.3
34.5
35.7
35.6
35.3

Refilled to

""87
88

88.4
88.4
88.4
88.4
88.4
88.4
87

Change
an

69.5
615"
59.5"
57.2 "
55.9
55.1
53.9
52.7
52.8
51.7

!£
22

22.5
23.5
25.5
26

26.5
27
28
29

29.5
30

HOI) LANDFILL
ANTIOCH, ILLINOIS
BOUTVVELL NO. 9

I Viscosity Ratio

j 1*05
1.05
1.09
1.13
1.15
1.16
1.17
1.20
1.23
1.24
1.25

cm
41
41
41
41
41
41
41
41
41
41
41

Ra
cm
61
61
61
61
61
61
61
61
61
61
61

cm
101.6
101.6
101.6
101.6
101.6
101.6
101.6
101.6
101.6
101.6
101.6

1 d
• cm
j 2.2
i 2.2

2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
•> i

cm |
11.40; 0.
11.40J 0.
11.40! 0.
11.40] 0.
I1 .40J 0.

j l l .401 0.
!l l.40j 0.
! 11.401 0.
11.40! 0.
11.40! 0.

117853123
117853123
117853123
117853123
117853123
117853123
117853123
117853123
117853123
117853123
117853123

III
cm
288.6
290.6
291.6
292
292
292
292
292
292
290.6

112'
cm

219.1
227.1
232.1
234.8
236.1
236.9
238.1
239.3
239.2
238.9

Klapsed Time
sec
1800 '
1800
1800
1800
1800
1800
1800
1800
1800
1800

Apparent
Vertical Conductivity

cm/sec
1.8915-05
1.7015-05
I.63H-05
1.6 II--05
1.6011-05
1.59I:-05
1.56I--05
1.5615-05
1.6115-05
1.5915-05

COI/jrs/lll-K/DJN
[J:IOOI0201/l)oul.Ilw/IIO[)9.xls]
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HOI) LANDFILL
ANTIOCH, ILLINOIS
BOUTWELL NO. 10

Date
6/9/93"

Time
linniin

" 1 :00 PM
1:30 PM
2:30 PM"
3:30 PM

" ~4:30 PM

6/10/93

5:30 PM
6:30 PM

"8:10 AM
9:10 AM
10: 10 AM
li:10~AM
12: 10PM

I

Rt
cm

86.3
86.1
85.7
85.3
84.9
84.5

"83.9
78.8
78.4
78^1
77.7
77.4

Change
on

0.20
0.40
0.40
0.40
0.40

~0.60
5.10
0.40
0.30
p.40
0.30

i
i

Tenip Viscosity Ratio I.
!C Rt cm

26.5
26.5

1.16 42.5
1.16

26.5 1.16
26.5 1.16
26.5

42.5
42.5
42.5

Ra
cm
-5
-5
-5
-5

1.16 42.5 -5
26.5 i 1.16 42.5
26.5
22.5
25.5

1.16
1.06
1.13

26.5 1.16

42.5
42.5
42.5
42.5

s2

-5
-5
-5

28 1.20 42.5 -5
29.5 i 1.24 ; 42.5 -5

i ! i1 Apparent
bl i (1 ! 1) ! Gl III 112' Kliipsed Time Vertical Cmidmlivilv

: i I ' ,cm i ell i £Ui cm cm . sec cm/sec
83.8' .8 !11.40| 0.07840977 207.6 207.4 ' 1800 i 4.87K-08
83.8 ! .8 j 11.40; 0.07840977 207.4 i 207 • 3600 ! 4.8KI-:-08
83.8 \ .8 j l l . 4 0 | 0.07840977 207 ; 206.6 ' 3600 : 4.89I--08
83. 8 i .8 |ll.40i 0.07840977 206.6 : 206.2 , 3600 ; 4.90I--08
83.8' .8 l l l . 4 o ! 0.07840977 206.2 ' 205.8 3600 4.91P.-08
83. 8 ' .8 l l l . 4 0 i 0.07840977 205.8 i 205.2 i 3600 \ 7.38I;-08
83. 8 i .8 i l l . 4 0 | 0.07840977 205.2 1 200.1 ! 92400 i 2.48I--08
83. 8 1 .8 1 11.40| 0.07840977 200.1 199.7 3600 ' 4.62li-08
83.8; .8 1 1 1 . 40; 0.07840977 199.7 199.4 ] 3600 '. 3.70li-()8
83.8 | .8 i l l . 4 o i 0.07840977 199.4 | 199 ; 3600 5.071:.-08
83.8 | .8 j l l .40 1 0.07840977 • 199 | 198.7: 3600 ! 3.94I--08
83.8 ' .8 ! J1.40! 0.07840977 ' 1

CCII/jrs/DtR/DJN
[J:100l0201/Doul.xlw/IIODIO.xls] Page I
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APPENDIX E

LEACHATE PIEZOMETER LANDFILL GAS WELL BORING LOGS
AND WELL CONSTRUCTION DETAILS



APPENDIX E

LEACHATE PIEZOMETER AND LANDFILL GAS WELL BORING LOGSAVELL
CONSTRUCTION DETAILS

Soil Borehole Logs
LP1
LP2
LP3
LP4
LP5
LP6
LP7
LP8
LP9
LP10
LP11
LP12
LP13
LP14

Leachate Piezometer Detail
LP1
LP2
LP3
LP4
LP5
LP6
LP7
LP8
LP9
LP10
LP11
LP12
LP13
LP14



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:

SE 1/4 of SE 1/4 of Section g , T 46 N, R 10 E/U

NORTHING 2116410.7 EASTING 10S0909.7
DATUM ELEVATION 775.6

DRILL RIG CME7S

ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
E

P
T

H
IN

 
F

E
E

T
(E

L
E

V
A

T
IO

N
)

B
L

O
U

S
/6

 
IN

.
O

N
 

S
A

M
P

LE
R

R
E

C
O

V
E

R
Y 

V.

S
Y

M
B

O
L

DRILLING METHOD: 10 1/4" ID HSA BORING NO.

LP1
SHEET

SAMPLING METHOD: 2" ID SPLIT SPOON 1 OF 1

DRILLING

UATER LEVEL

TIME

DATE

CASING DEPTH

START

TIME

DATE

4/27/93

FINISH

TIME

DATE

4/27/93
SURFACE CONDITIONS GRASS COVERED LANDFILL CAP

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS S
A

M
P

L
E

R
A

N
D

 
B

IT

L.. —
_

P 771.6-
•" 5 770.6-
~5

L
p-io

- X
— 15

—

F-20
r~

t~ 752.6.

1*
p. 748.6-

b 746.6-

E~30

E"35

312
1315

5 7 4 2

99910

3 4 6 5

33

100

4

50

46

mii i
t-lU-t-

WT
"iF^tttt*

TOr

!!;i!!i:fTtrrrSfliP
t tS5. 1 1 n

i*
Hv* j
1 rij ITil
rii-IiiTT]
LLL! i I TniiTiiim• iiSrTTi
li'TTiTT^
Trill jjTi

rrT'irTj^ii>ii_m
i.iTTTTTi

1
J_ j_[

LOGGED BY

r.™,,,. ,., ,«, DATE

1 i

t
1 5

FILL: Brown Clay Cap

Black Clay Cap Material
Refuse

FILL: Refuse - Paper, Metal, Plastic, Cloth, Etc.

Wet Black Muck and Garbage at Approximately 14'
LEL Pulling Center Bit
Refuse - Metal Plastic, etc.

Refuse Mostly Wood and Black Wet Material

15%

Cuttings Changed Color From Black to Brown at
Approximately 23 feet

1" Fine to Coarse Sand Layer at 25', Brown Silty CLAY
(CL), Silty Lenses Present 1/8 - 1/4" Trace Fine to Coarse

\Sand /
Gray Clayey SILT (ML) Trace Fine to Coarse Sand

End of Boring at 29 Feet
Leachate Piezometer Set at 20.31 Ft

PID = None Detected

SJC

9/17/93 CHK'D BY DAP

SS

SS

SS

SS

SS

DRILLING

CHAS.l

C
A

S
IN

G
 

T
Y

P
E

CONTR

UARf

B
L

O
W

S
/F

O
O

T
O

N
 

C
A

S
IN

G

_

—

-

__

-^

-^

—

—
—

-

-^

-^

—

-^

TEST RESULTS

M
A

T
E

R
C

O
N

T
E

N
T 

•/.

L
IQ

U
ID

LI
M

IT
 

y.
P

L
A

S
T

IC
L
IM

IT
 

V
.

S
P

E
C

IF
IC

G
R

A
V

IT
Y

O
T

H
E

R
T

E
S

T
S

j

E&F
LGRAF ,p WM1



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:
1 SE 1/4 of SE 1/4 of Section g , T 46 N. R 10 E/W

NORTHING 2116428.7 EASTING 1051349.0

DATUM ELEVATION 785.8
DRILL RIG CME75

ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
E

P
T

H
IN

 
F

E
E

T
(E

L
E

V
A

T
IO

N
)

B
L

O
W

S
/6

 
IN

.
O

N
 

S
A

M
P

LE
R

R
E

C
O

V
E

R
Y 

X

E 781.8-

E-5

— 10

1-
1 ——

— 15

— 20

CZ
t_

t

— 30

i —
1-

^35

745.8

4 5 6 6

60/4 in.

100/14"

1211
1314

ff

50 ;

. . •

20 :

25 :

*(•

50 |i
H

ii

DRILLING METHOD: 10 1/4' ID HSA BORING NO.

LP2
SHEET

SAMPLING METHOD: 3" OD SPLIT SPOON 1 OF 2

DRILLING
START

WATER LEVEL

TIME

DATE

CASING DEPTH

TIME

DATE

4/29/93

FINISH

TIME

DATE

4/30/93
SURFACE CONDITIONS GRASS COVERED LANDFILL CAP

i SAMPLE NUMBER
2 AND

DESCRIPTION OF MATERIALS S
A

M
P

LE
R

A
N

D
 

B
IT

C
A

S
IN

G
 

T
Y

P
E

y

Hi ia!i 9
l| 2

i U -
I m

9

Ui m 4
?i

11

Grass Surface
Brown CLAY (CL) Trace to Some Gravel, Landfill Cap
Material

Black Clay and Refuse
Blind Drill to 20 Feet

Refuse

Refuse

Refuse

Refuse

LOGGED BY PMS

,„,„. ,„ „, DATE 9/17/93 CHK'D BY

SS

SS

SS

SS

DRILLING CONTR

B
L

O
W

S
/F

O
O

T
O

N
 

C
A

S
IN

G

-
—

=

—

———

-

—

-^

_
—

—

TEST RESULTS

W
A

TE
R

C
O

N
T

E
N

T 
X

L
IQ

U
ID

L
IM

IT
 

Y
.

P
L

A
S

T
IC

L
IM

IT
 

X

S
P

E
C

IF
IC

G
R

A
V

IT
Y

Ct Ul
Ul t-
I V

^

E&F

DAP BRANDON POWERS ,_ w



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

D
E

P
T

H
IN

 
F

E
E

T
(E

L
E

V
A

T
IO

N
)

B
L

O
U

S
/6

 
IN

.
O

N
 

S
A

M
P

LE
R

—
H
n
1 —
~ 741.8

1"
—
—

r-so

t
= s

— 60
_

• —
r ..

i"
p̂
70

in

1
P-75
ul
i—

P-80

h
P-

^85
P
r—

1511
1314

710
1315

R
E

C
O

V
E

R
Y 

X
 |

50

100

S
Y

M
B

O
L

SHEET

2 OF 2

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

%%&wmWrrr•ftm

5

6

Gray Silty CLAY (CL), Trace Gravel

End of Boring at 44 Feet
Leachate Piezometer Set at 35 Feet

PID - None Detected

S
A

M
P

L
E

R
A

N
D

 
B

IT

SS

SS

C
A

S
IN

G
 

T
Y

P
E

B
L

O
U

S
/F

O
O

T
O

N
 

C
A

S
IN

G

—
—

—

—

^

^

-^

~

^

^

—

—

-^

—

-^

—

—

—

_

—

BORING NO.

LP2
TEST RESULTS

U
A

T
E

R
C

O
N

T
E

N
T

 
X

0

0
H

X

H

H

U X
H

V> M
<c n
_J H
OL _)

0

U. h-

S
P

E
C

]
G

R
A

V
]

O
T

H
E

R
T

E
S

T
S

_

_



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch, D R I L L I N G METHOD; 10 1/4" ID HSA

Illinois
|-

BORING LOCATION:
SE 1/4 of SE 1/4 of Section 8 , T 46 H. R 10 E/U
N O R T H I N G 2116428.7 EASTING 1050318.9
DATUM ELEVATION 778.1

SAMPL1NG METHOD: 2" OD SPLIT SPOON 3" OD
SPLIT SPOON (30 -32 FT)

WATER LEVEL

TIME

DATE

CASING DEPTH

BORING NO.

LP3
SHEET

1 OF 1
DRILLING

START

TIME

DATE

4/28/93

FINISH

TIME

DATE

4/28/93
DRILL RIG CME75 SURFACE CONDITIONS GRASS COVERED LANDFILL CAP
ANGLE Vertical BEARING
SAMPLE HAMMER TORQUE FT-LBS

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS S
A

M
P

LE
R

A
N

D
 

B
IT

O
W

S
/F

O
O

T
C

A
S

IN
G TEST RESULTS

W
A

T
E

R
C

O
N

TE
N

T

L
IQ

U
ID

L
IM

IT
 

X

P
L

A
S

T
IC

L
IM

IT
 

X

S
P

E
C

IF
IC

G
R

A
V

IT
Y

E
R TS

*V
FILL: Blind Drill to 15 Feet
Brown Cap Clay to Approximately 5 Feet then Black Clay
and Little Refuse to Approximately 8 Feet then more
Refuse and Little Gay to 10 Feet

FILL: Black Clay and Refuse

Refuse - Metal, Wood, Plastic, Paper, etc. and Black Gay

Black Wet Refuse - Paper and Wood
30 - 50% LEL from Auger Head and After Collected
Sample

Brown Clay and Black Refuse - Wood

Gray Clayey SILT (ML)
Fine to Coarse SAND and Fine GRAVEL (SP/GP), Clay
Lens at Approximately 31.3'
15-50% LEL From Auger Head

Fine to Coarse SAND (SP) Grading to Fine to Medium

SS

SS

SS

SS

Sand•\Sa
\5 - 15% LEL in Augers

End of Boring at 37 Feet
Leachate Piezometer Set at

25.5 Feet
PID = None Detected

LOGGED BY SJC

DATE 9/18/93 CHK'D BY DAP

DRILLING CONTR E & F

CHAS. MARKGRAF



SOIL BOREHOLE LOG
i SITE NAME AND LOCATION H.O.D. Landfill - An tioch,

Illinois

BORING LOCATION:
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/W

NORTHING 2116110.6 EASTING 1051338.6

DATUM ELEVATION 788.9

DRILL RIG CME75

ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
E

P
T

H
IN

 
F

E
E

T
(E

L
E

V
A

T
IO

N
)

B
L

O
W

S
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S
A

M
P

LE
R

'—

E 784.9-
; — 5

E-
i —|,
EH

t
t
:— 20

\ —

hr 25

E"

1-
E.

~ 748.9

1013
2122

11 12 19 17

5 7 6 8

48
1113

78
1213

R
E

C
O

U
E

R
Y

 
X

1

f

Ej

50

40

50

50i

DRILLING METHOD: 10 1/4" ID HSA BORING NO.

LP4
SHEET

SAMPLING METHOD: 3" SPLIT SPOON 1 OF 2

DRILLING

START

WATER LEVEL

TIME

DATE

CASING DEPTH

TIME

12:30
DATE

5/3/93

FINISH

TIME

14:00
DATE

5/4/93
SURFACE CONDITIONS GRASS COVERED LANDFILL CAP

{ SAMPLE NUMBER
! AND

DESCRIPTION OF MATERIALS S
A

M
P

L
E

R
A

N
D

 
B

IT

C
A

S
IN

G
 

T
Y

P
E

B
L

O
W

S
/F

O
O

T
O

N
 

C
A

S
IN

G TEST RESULTS

U
A

T
E

R
C

O
N

T
E

N
T 

X

X
Q

L
IQ

U
]

L
IM

I1

u x
M

P
L

A
S

1
L
IM

I1

r

1 1

I21
M 5

Grass Surface
Brown/Gray Silty Qay, Cap Material

Black Qay and Refuse

Refuse

Refuse

Refuse

Refuse

LOGGED BY PMS

,m,,L. ,», -., DATE 9/17/93 CHK'D BY

SS

SS

SS

SS

SS

DRILLING CONTR

—
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——
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—

^

—

u
M >•
U. 1-

S
P

E
C

]
G

R
P

iU
]

O
T

H
E

R
T

E
S

T
S

1

E&F

DAP BRANDON POWERS ,D WM1



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill • Antioch, SHEET
Illinois 2 OF 2

D
E
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H
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E
E

T
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N
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S
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S
A

M
P

LE
R

R
E

C
O

V
E

R
Y 

X
 |

S
Y

M
B

O
L SAMPLE NUMBER

AND
DESCRIPTION OF MATERIALS

r
—

-45
742.9-

1-

1
— 55

=•

F"60

1"
p

t-70

E

IT 75

^-85

Z-90

f Q

1114
67

1213

mm
1fYlfWtt-tM A

mm •immwt Eiw

Gray Silty CLAY (CL)

End of Boring at 46 Feet
Leachatc Piezometer Set at 39 Feet

j
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BORING NO.

LP4
TEST RESULTS
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/W

NORTHING 2116230.0 EASTING 1051719.6

DATUM ELEVATION 796.6
DRILL RIG CME75

ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
E

P
T

H
IN

 
F

E
E

T
(E

L
E

V
A

T
IO

N
)

B
L

O
W

S
/6
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.
O

N
 

S
A

M
P

LE
R

R
E

C
O

V
E

R
Y 

X

—

L 792.1-
— 5

— 10

— 15

-

— 20

— 25

E"30

r*35

510
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100/6-

1012
911

-U

•£

*lf

-H*T
III*

$
• +••

'til

50 ':

25 ;
75 ;

f
LOGGED

[-.!«. io. -, DATE

DRILLING METHOD: 10.25" ID HSA BORING NO.

LP5
SHEET

SAMPLING METHOD: 3' SPLIT SPOON 1 OF 2

DRILLING

UATER LEVEL

TIME

DATE

CASING DEPTH

START FINISH

TIME TIME

7:30 12:00
DATE DATE

4/20/93 4/21/93
SURFACE CONDITIONS

i SAMPLE NUMBER
3 AND
o DESCRIPTION OF MATERIALS

I:

Grass Surface
Lt. Brown Gay (CL) Some Silt and Gravel

Dark Gray Silty Organic Clay with Refuse

Refuse

BY PMS

9/17/93 CHIC'0 BY DAP
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SS
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch, SHEET
Illinois 2 OF 2

D
E
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T

H
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F

E
E

T
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L
E

V
A

T
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N
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B
L

O
U

S
/6
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O

N
 

S
A

M
P

L
E

R

R
E

C
O

V
E

R
Y 

X

S
Y

M
B

O
L SAMPLE NUMBER

AND
DESCRIPTION OF MATERIALS

-

5-45

— 50
745.6-

- 744.6-

742.6-

5-55

5-60

5-65

5-70

5-85

;590

5-95

110/7"

100/20"

1720
2118
815
54

70

60

80

100

!

11
m

1 4

j 5

1 6

1 7

Gray Qay with Gravel and Refuse
Gray Coarse SAND and GRAVEL (SP/GP)
Gray Silty CLAY (CL), Trace Fine to Coarse Sand

End of Boring at 54 Feet
Leachate Piezometer Set at 50 Feet
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A
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B
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SS

C
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T
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S
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O
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T
O
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C
A

S
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G
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—
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|
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—

BORING NO.

LP5
TEST RESULTS
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antiocb,
Illinois

BORING LOCATION:
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/U

NORTHING 2115990 2, EASTING 1051732.1

DATUM ELEVATION 794.6
DRILL RIG CME75

| ANGLE Vertical BEARING ——
! SAMPLE HAMMER TORQUE FT-LBS

D
E

P
T

H
IN

 
F

E
E

T
(E

L
E

V
A

T
IO

N
)

B
L

O
U

S
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O

N
 

S
A

M
P

LE
R

R
E

C
O

V
E

R
Y 

•/.

S
Y

M
B

O
L

DRILLING METHOD: 1025" ID HSA BORING NO.

LP6
SHEET

SAMPLING METHOD: 3" SPLIT SPOON 1 OF 1

DRILLING

WATER LEVEL

TIME

DATE

CASING DEPTH

START

TIME

16:00
DATE

4/14/93

FINISH

TIME

12:00
DATE

4/16/93
SURFACE CONDITIONS

.

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

p

:~ 790.1-p-s

-10

i —

•=-15

— 20

— 25

— 30

— 35

—

40 754.6-

~" — "TCO X

35
177

1417
5 8

217
32

4 3 4 2

100/7"

813
1912

/ynxx>/M/

mWfyy^

'£'

. ttj

ht ft
30 , H.

*#•
It*

60 :

|t

15 H/uc

i LOGGED

-m,,,. ,«. -, DATE

•y\

f

•rU

4 r

1
&Hi i

:: 2

3

4

1 5

i: 6

Grass Surface
Light Brown Silty Day (CL)

Light Gray to Dark Gray Silty Organic Oay with Refuse

Refuse and Black Clay

Refuse
Gray Silty CLAY (CL)

End of Boring at 42 Feet
Lcachatc Piezometer Set at 36.5 Feet

BY PMS

9/18/93 CHK'D BY DAP
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SS

DRILLING
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TEST RESULTS
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SOIL BOREHOLE LOG
SITE MAKE AMD LOCATION H.O.D. Landfill - Antioch, DRILLING METHOD: 1025" ID HSA BO
Illinois

RING NO.

LP7
SHEET

SAMPLING METHOD: 3"

BORING LOCATION:
SW 1/4 of SW 1/4 of Section 9

WATER LEVEL

. T 46 N. R 10 E/U TIME

NORTHING 2116197.8 EASTING 1052105.4 DATE

DATUM ELEVATION 794.7 CASING DEPTH

SPLIT SPOON 1 OF 2

DRILLING

START FINISH

TIME TIME

18:00 12:30
DATE DATE

4/27/93 4/28/93
DRILL RIG CME75 SURFACE CONDITIONS

ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS
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1

LOGGED

r 1 i 10 y. DATE

i SAMPLE NUMBER
3 AND
5 DESCRIPTION OF MATERIALS

(II

fsj
rn

L;

Grass Surface
Brown Silly Clay, Trace Gravel

Refuse

BY PMS

9/17/93 CHK'D BY DAP
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

SHEET

2 OF 2
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H
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E
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T
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11 10
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11 12
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1315
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T
t

50 :

i
\50 W,

i SAMPLE NUMBER
I AND
* DESCRIPTION OF MATERIALS

IP

m 4

M 5

I

6

7

:'|-

Refuse
Gray Silty CLAY to Clayey SILT (CL/ML), Trace Gravel

End of Boring at 67 feet
Leachate Piezometer Set at 61 Feet
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BORING NO.
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:
SW 1/4 of SW 1/4 of Section 9 . T 46 N, R 10 E/W
NORTHING 2116218.6 EASTING 1052519.4

DATUM ELEVATION 793.5
DRILL RIG CME75

ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
E

P
T

H
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E
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T
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j i
LOGGED

:m,,,. ,,, „., DATE

DRILLING METHOD: 10.25" ID HSA BORING NO.

LP8
SHEET

SAMPLING METHOD: 3" SPLIT SPOON 1 OF 2

DRILLING

WATER LEVEL

TIME

DATE

CASING DEPTH

START

TIME

14:00
DATE

4/23/93

FINISH

TIME

17:00
DATE

4/27/93
SURFACE CONDITIONS

! SAMPLE NUMBER
! AND

DESCRIPTION OF MATERIALS S
A

M
P

LE
R

A
N

D
 

B
IT

C
A

S
IN

G
 

T
Y

P
E

I2

Grass Surface
Brown Silty Gay with Trace Gravel

Refuse with Black Clay

Refuse

Refuse

BY PMS

9/17/93 CHK'D BY DAP
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DRILLING CONTR
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antiocb,
Illinois

SHEET

2 OF 2

BORING NO.

LP8

z
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i SAMPLE NUMBER
§ AND
5 DESCRIPTION OF MATERIALS

9 3

m 4
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wl 10
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Refuse

Refuse

Refuse

Refuse

Refuse

Gray Silty CLAY (CL), Trace Fine to Coarse Sand

End of Boring at 75 Feet
Leachate Piezometer Set at 70 Feet
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SOIL BOREHOLE LOG
S I T E NAME AND LOCATION H.O.D. Landfill • Antioch,
Illinois

BORING LOCATION:
SW 1/4 of SW1/4 of Section 9 . T 46 N, R 10 E/W
N O R T H I N G 2116220.4 EASTING 1052769.9
DATUM ELEVATION 785.8

D R I L L I N G METHOD: 10-2511 ID HSA BORING NO.

LP9

SAMPLING METHOD: 3" SPLIT SPOON

WATER LEVEL

TIME
DATE

CASING DEPTH

SHEET

1 OF
D R I L L I N G

START

TIME

14:00
DATE

4/21/93

FINISH

TIME

12:00
DATE

4/23/93
D R I L L RIG CME75 SURFACE CONDITIONS

ANGLE Vertical BEARING
SAMPLE HAMMER TORQUE FT-LBS
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SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS S
A

M
P
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A
N
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B
IT

TEST RESULTS
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P
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A
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U. (fl
Ul

I
,__ ii 777.8-

,— 10

i-

n/ioy
60/1'

57
1121
57
822

50

Grass Surface
Light Brown Silty Clay with Trace Fine to Coarse Sand

Black Clay and Refuse

Refuse

Refuse

Refuse

SS

SS

SS

LOGGED BY PMS

DATE 9/17/93

D R I L L I N G CONTR E & F

CHK'D BY PAP BRANDON POWERS



SOIL BOREHOLE LOG
SITE NAME AHD LOCATION H.O.D. Landfill - Antioch, SHEET
Illinois 2 of 2
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910

810
1618

46611
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5 7 8 8
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R
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30 t1

65
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^JT
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SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

I
6

' 7

1 8

1 9

1m 10

;• 11

!i12

fcfi
J 13

1r

Refuse

Refuse

Refuse

Refuse

Refuse

Refuse

Refuse

Refuse

Refuse

Refuse

Gray CLAY (CL), Trace Silt and Fine to Coarse Sand

End of Boring at 72 Feet
Leachate Piezometer Set at 66.5 Feet
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BORING NO.

LP9
TEST RESULTS
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:
SE 1/4 of SE 1/4 of Section 8 . T 46 N. R 10 E/U

NORTHING 2115515.5 EASTING 1051138.4

. DATUM ELEVATION 782.6
DRILL RIG CME75

ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-L8S

D
E

P
T

H
IN

 
F

E
E

T
(E

L
E

V
A

T
IO

N
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~ 778.1.
f

|
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t
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b.
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R
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R
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S
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O
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H
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.. ,

IT
k
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it;

^^

LOGGED

, ,.,. ,n. .. DATE

DRILLING METHOD: 1025" ID HSA BOIRING NO.

LP12
SHEET

SAMPLING METHOD: 2" SPLIT SPOON 1 OF 1

DRILLING

WATER LEVEL

TIME

DATE

CASING DEPTH

START

TIME

DATE

4/7/93

FINISH

TIME

DATE

4/8/93
SURFACE CONDITIONS

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

1

1

si

Grass Surface
Black Silty Clay Topsoil

Brown Silty Clay Cap, Trace Sand and Gravel

Black Silty/Sandy Fill

Refuse

Gray Silty Fine to Medium SAND (SM)

End of Boring at 27 Feet
Leachate Piezometer Set at 225 Feet

HY PMS

9/17/93 CHK'D BY DAP
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TEST RESULTS
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SOIL BOREHOLE LOG
SITE MAKE AND LOCATIOM H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:
SE 1/4 of SE 1/4 of section 8 , T 46 N, R 10 E/U
N O R T H I N G 2115810.4 EASTING 1050919.8
DATUM ELEVATION 781.1

D R I L L I N G METHOD: 10 1/4" ID HSA

SAMPLING METHOD: 2 " OD SPLIT SPOON 3" OD
SPLIT SPOON (30-32 FT)

WATER LEVEL

TIME
DATE

CASING DEPTH

BORING NO.
LP10

SHEET

1 Of

DRILLING
START

T I M E

DATE

4/27/93

F I N I S H

T I M E

DATE

4/27/93
D R I L L RIG SURFACE CONDITIONS GRASS COVERED LANDFILL CAP
ANGLE Vertical BEARING

SAMPLE HAMMER TORQUE FT-LBS

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

LJ H_i ma.
c a
« z
vi <t

TEST RESULTS

z
a. LJ
til H
I- Z<r o
3 O

O Ha c
M H

in H« c
_l Ha. _i

uM >

o :>ui <rQ. a:
M (3

a: Mu Hi in

FILL: Brown CLAY Cap Material

FILL: Black Clay and Refuse

t-35

Refuse

Clay Cuttings at Approximately 23 - 24'

Refuse - Pushed 2" Spoon then 3" Spoon to Try to Get
IA Better Recovery. No Recovery on 3 Spoon______

Gray Silty CLAY (CL) Trace Fine to Coarse Sand

\PID « None Detected_______________
End of Boring at 32 Feet

Leachate Well Set at 23 Feet
PID = None Detected

SS

SS

SS

LOGGED BY SJC

DATE 9/17/93 C H K ' D BY DAP

D R I L L I N G CONTR E & F

DAVID MASKE



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:
SE 1/4 of SE 1/4 of Section 8 , T 46 N. R 10 E/W

NORTHING 2115807.1 EASTING 1051321.8

DATUM ELEVATION 787.8
DRILL RIG CME75

ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
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E
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(E
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E
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A
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C
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X
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100/16"

101277

7 10 4 10
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24

0

12

18 i
t.

LOGGED

...!». ,o. w., DATE

DRILLING METHOD: 1025" ID HSA BORING NO.

LP11
SHEET

SAMPLING METHOD: 2" SPLIT SPOON 1 OF 1

DRILLING

UATER LEVEL

TIME

DATE

CASING DEPTH

START FINISH

TIME TIME

DATE DATE

4/8/93 4/12/93
SURFACE CONDITIONS

[

i SAMPLE NUMBER
2 AND
5 DESCRIPTION OF MATERIALS

• 2

1m 3

fSU 4
-1

Grassy Surface
Black Silty Gay Topsoil

FILL: Light Brown Silty Clay, Trace Fine to Coarse Sand
and Fine Gravel

Black Clayey Sandy Refuse

Refuse

Refuse

Black Clayey Soil and Refuse

Black Organic Clay and PEAT (OH)
End of Boring at 35 Feet

Leachate Piezometer Set at 29.2 Feet

BY PMS

9/17/93 CHK'D BY
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

i'

BORING LOCATION:
SE 1/4 of SE 1/4 of Section 8 , T 46 N. R 10 E/U

NORTHING 2115448.4 EASTING 1050899.8

DATUM ELEVATION 779.0
DRILL RIG CME75

ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
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DRILLING METHOD: 10.25" ID HSA 80me NO.
LP13

SHEET

SAMPLING METHOD: 2" SPLIT SPOON 1 OF 1

DRILLING

WATER LEVEL

TIME

DATE

CASING DEPTH

START

TIME

DATE

4/13/93

FINISH

TIME

DATE

4/13/93
SURFACE CONDITIONS

SAMPLE NUMBER
i AND

DESCRIPTION OF MATERIALS S
A

M
P

L
E

R
A

N
D

 
B
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S
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?

'
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"1

LOGGED

1m 2

Crass Surface
FILL: Black to Dark Brown Silty ClayTopsoil to 8"

Brown Fine to Coarse Clayey Sand to Sandy Clay

Black Clay Mixed with Refuse

~\ Approximate Base of Refuse r

Gray Fine to Coarse Silty SAND (SM), Trace to Some
Clay

End of Boring at 24 Feet
Leachate Piezometer Set at 17 Feet

BY PMS

9/17/93 CHK'D BY DAP
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SOIL BOREHOLE LOG
.SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
, Illinois

1

.BORING LOCATION:
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/W

'NORTHING 2115474.5 EASTING 1051389.5
DATUM ELEVATION 781.7
DRILL RIG CME75

ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS
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LOGGED

,_i«. ,„, «, DATE

DRILLING METHOD: 1025" ID HSA BORING NO.

LP14
SHEET

SAMPLING METHOD: 2" SPLIT SPOON 1 OF 1

DRILLING

WATER LEVEL

TIME

DATE

CASING DEPTH

START FINISH

TIME TIME

DATE DATE

4/13/93 4/13/93
SURFACE CONDITIONS

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

iffi
::

n

1
mc1)!•

Grass Surface
Black Silty Clayey Topsoil

Brown Silty/Sandy Clay

Refuse

Refuse

ABase of Refuse r
Light Gray Silty Fine SAND (SM)

Native Soil
End of Boring at 27 Feet

Leachate Piezometer Set at 22.5 Feet

BY PMS

9/17/93 CHK'D BY DAP
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WARZYN

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP1

ELEVATION _

STICK-UP

778.46 tt

2.86ft

oROUND
SURFACE ELEVATION 775.6 ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND 6.5 ft
ELEVATION 769.1 tt

TOP OF PEA GRAVEL
: ELEVATION"

7f t
768.6 tt

TOP OF SCREEN 9.87 ft
i ELEVATION 765.73 ft
i ——————
: BOTTOM OF SCREEN 20.31 ft
, ELEVATION 755.29 tt

END OF BORING_____29_ft
ELEVATION 746.6 ft

Project __
Location __
Job No. ____
Date Constructed
Contractor ___
Coordinates

HOD LANDFILL
ANTIOCH, ILLINOIS

10010201
4/28/93

E & F
2116410.7N, 1050909.7 E

r
GROUND
SURFACE

1. LOCKING STEEL PROTECTIVE
CASING
DIAMETER SIN_____
LENGTH 7 FT

2. SURFACE SEAL
BENTONITE__
CONCRETE

HYDRATED CHIPS

3. HYDRATED BENTONITE
CHIPS, AND FINE SILICA SAND

4. PVC PIPE
DIAMETER
SCHEDULE

6 IN ID
80 PVC

5. SLOTTED PVC SCREEN
DIAMETER 6 IN ID
SCHEDULE
SLOT SIZE "
LENGTH

80 PVC
0.020 IN
10.44 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
BENTONITE CHIPS

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP
SJC'jrs/DAP

J:/l 0010:01/LP1.XLS



WARZYN

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP2

ELEVATION 787.8 ft

STICK-UP 2.3 ft

JROUND
SURFACE ELEVATION 785.5 ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND 7.4 ft
ELEVATION 778.1 ft

TOP OF PEA GRAVEL 8.5 ft
ELEVATION 777 ft

TOP OF SCREEN 9.7 ft
ELEVATION 775.8 ft

' BOTTOM OF SCREEN ____35_ft
ELEVATION 750.5 ft

END OF BORING____42_ft
ELEVATION 743.5 ft

Project __
Location __
Job No. ____
Date Constructed
Contractor ___
Coordinates

HOD LANDFILL
ANTIOCH, ILLINOIS

10010201
4/30/93

E&F
2116428.7N. 1051349 E

r
GROUND
SURFACE

1. LOCKING STEEL PROTECTIVE
CASING
DIAMETER SIN_____
LENGTH 7FT

2. SURFACE SEAL
BENTONITE HYDRATED GRANULAR/CHIPS
CONCRETE

3. HYDRATED BENTONITE
GRANULAR/CHIPS, FINE SILICA SAND

4. PVC PIPE
DIAMETER
SCHEDULE

6 IN ID
80 PVC

5. SLOTTED PVC SCREEN
DIAMETER 6 IN ID
SCHEDULE
SLOT SIZE "
LENGTH

80 PVC
0.020 IN
25.3 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
BENTONITE CHIPS/PEA GRAVEL

8. BOREHOLE
DIAMETER

9. PROBE TOP

14 IN

VENTED SLIP CAP
SJCjrs/DAP

J:/IOOIO:01rt_K.XLS



WARZYN

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP3

ELEVATION 780.89 ft

STICK-UP 2.79 ft

GROUND
SURFACE ELEVATION 778.1 ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND
ELEVATION"

TOP OF PEA GRAVEL
ELEVATION^

TOP OF SCREEN
ELEVATION"

BOTTOM OF SCREEN
ELEVATION"

END OF BORING
ELEVATION"

770.1 ft

9 f t
769.1 ft

11 ft
767.1 ft

25.5ft
752.6 ft

37ft
741.1 ft

HOD LANDFILL
ANTIOCH, ILLINOIS

Project ____
Location ____
Job No. ____
Date Constructed 4/29/93
Contractor E & F
Coordinates

10010201

2116428.7N, 1050918.9E

GROUND
,— SURFACE

1. LOCKING STEEL PROTECTIVE
CASING
DIAMETER 8 IN
LENGTH 7FT

2. SURFACE SEAL
BENTONITE HYDRATED CHIPS
CONCRETE

3. HYDRATED BENTONITE
_______CHIPS, FINE SILICA SAND

4. PVC PIPE
DIAMETER 6 IN ID________
SCHEDULE 80 PVC

5. SLOTTED PVC SCREEN
DIAMETER 6 IN ID
SCHEDULE
SLOT SIZE
LENGTH

80 PVC
0.020 IN
14.5 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
BENTONITE CHIPS/PEA GRAVEL

8. BOREHOLE
DIAMETER

9. PROBE TOP

14 IN

VENTED SLIP CAP
SJOjrs/DAP

J:IOO!0201/LP3XLS



WARZYN

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP4

ELEVATION 790.84 ft

STICK-UP 1.94ft

_ROUND
SURFACE ELEVATION 788.9 ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND 7.3 ft
ELEVATION 781.6 ft

TOP OF PEA GRAVEL 8.6 ft
ELEVATION 780.3 ft

TOP OF SCREEN 9.9 ft
ELEVATION 779 ft

BOTTOM OF SCREEN _____39_ft
ELEVATION 749.9 ft

END OF BORING ____4£ft
ELEVATION 744.9 ft

Project
Location
Job No.

HOD LANDFILL
ANTIOCH, ILLINOIS

10010201
Date Constructed
Contractor
Coordinates

5/4/93
E & F
2116110.6N, 1051338.6E

r—
GROUND
SURFACE

1. LOCKING STEEL PROTECTIVE
CASING
DIAMETER SIN_____
LENGTH 7 FT

2. SURFACE SEAL
BENTONITE__
CONCRETE

HYD. CHIPS/GRANULAR

3. HYDRATED BENTONITE
CHIPS/GRANULAR, FINE SILICA SAND

4.

5.

PVC PIPE
DIAMETER
SCHEDULE

6 IN ID
80 PVC

SLOTTED PVC SCREEN
DIAMETER 6 IN ID
SCHEDULE
SLOT SIZE "
LENGTH

80 PVC
0.020 IN
29.1 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
BENTONITE CHIPS, PEA GRAVEL

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP
SJOjrs/DAP



WARZYN

LEACHATE PIEZOMETER DETAIL
LEACKATE PIEZOMETER NO. LP5

ELEVATION 800.13 ft

STICK-UP 3.53 ft

JROUND
SURFACE ELEVATION 796.6 ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND
ELEVATION 788.6 ft

TOP OF PEA GRAVEL 9 f t
ELEVATION 787.6 ft

TOP OF SCREEN 10.5 ft
ELEVATION 786.1 ft

BOTTOM OF SCREEN 50 ft
ELEVATION 746.6 ft

END OF BORING 52 ft
ELEVATION 744.6 ft

Project __
Location __
Job No. ____
Date Constructed
Contractor ___
Coordinates

HOD LANDFILL
ANTIOCH, ILLINOIS

10010201
4/21/93

E & F
2116230N, 1051719.6E

r
GROUND
SURFACE

1. LOCKING STEEL PROTECTIVE
CASING
DIAMETER SIN_____
LENGTH 7 FT

2. SURFACE SEAL
BENTONITE__
CONCRETE

HYD. CHIPS/GRANULAR

3. HYDRATED BENTONITE
CHIPS/GRANULAR

4. PVC PIPE
DIAMETER
SCHEDULE

6 IN ID
80 PVC

5. SLOTTED PVC SCREEN
DIAMETER 6 IN ID
SCHEDULE"
SLOT SIZE
LENGTH

80 PVC
0.020 IN
39.5 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
BENTONITE CHIPS, PEA GRAVEL

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP
S/Ojrs/DAP

J:/I0010:01/LP5.XLS



WARZYN

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP6

ELEVATION 797.32 ft

STICK-UP 2.72 ft

JROUND
SURFACE ELEVATION 794.6 ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND
ELEVATION"

TOP OF PEA GRAVEL
ELEVATION"

TOP OF SCREEN
ELEVATION]

BOTTOM OF SCREEN
ELEVATION"

END OF BORING
ELEVATION"

787.6 ft

8f t
786.6 ft

9.7ft
784.9 ft

36.5ft
758.1 ft

42 ft
752.6 ft

Project ____
Location ____
Job No. .
Date Constructed
Contractor __
Coordinates

HOD LANDFILL
ANTIOCH, ILLINOIS

10010201
4/16/93

E&F
2115990.2N, 1051732.1E

r
GROUND
SURFACE

1. LOCKING STEEL PROTECTIVE
CASING
DIAMETER SIN______
LENGTH 7FT

2. SURFACE SEAL
BENTONITE__
CONCRETE

HYD. CHIPS/GRANULAR

3. HYDRATED BENTONITE
CHIPS/GRANULAR, FINE SILICA SAND

4. PVC PIPE
DIAMETER
SCHEDULE

6 IN ID
80 PVC

5. SLOTTED PVC SCREEN
DIAMETER
SCHEDULE
SLOT SIZE
LENGTH

6 IN ID
80 PVC
0.020 IN
26.8 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
WASH ED PEA GRAVEL

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP

J/100IO:OI/LP6XLS



WARZYN

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP7

ELEVATION 797.39 ft

STICK-UP 2.69 ft

JROUND
SURFACE ELEVATION 794.7 ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND 7.5 ft
ELEVATION 787.2 ft

TOP OF PEA GRAVEL 8.5 ft
ELEVATION 786.2 ft

TOP OF SCREEN 9.5 ft
ELEVATION 785.2 ft

BOTTOM OF SCREEN _____61_ft
ELEVATION 733.7 ft

END OF BORING_____67_ft
ELEVATION 727.7 ft

Project __
Location __
Job No. ____
Date Constructed
Contractor __
Coordinates

HOD LANDFILL
ANTIOCH, LANDFILL

10010201
4/29/93

E & F
2116197.8N, 1052105.4E

r
GROUND
SURFACE

1. LOCKING STEEL PROTECTIVE
CASING
DIAMETER SIN_____
LENGTH 7FT

2. SURFACE SEAL
BENTONITE__
CONCRETE

HYD. GRANULAR/CHIPS

3. HYDRATED BENTONITE
GRANULAR/CHIPS, FINE SILICA SAND

PVC PIPE
DIAMETER
SCHEDULE

6 IN ID
80 PVC

5. SLOTTED PVC SCREEN
DIAMETER 6 IN ID
SCHEDULE
SLOT SIZE "
LENGTH

80 PVC
0.020 IN
51.5 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
BETNONITE CHIPS/PEA GRAVEL

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP
SJOjrs/DAP

J:/100IO:01/T_P7.\LS



WARZYN

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP8

ELEVATION 796.35 ft

STICK-UP 2.85 ft

-ROUND
SURFACE ELEVATION 793.5 ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND
ELEVATION ~

TOP OF PEA GRAVEL
ELEVATION]

TOP OF SCREEN
ELEVATION"

BOTTOM OF SCREEN
ELEVATION"

END OF BORING
ELEVATION"

185.5 ft

9 f t
784.5 ft

10ft
783.5 ft

70ft
723.5 ft

75ft
718.5 ft

HOD LANDFILL
ANTIOCH. ILLINOIS

Project ____
Location ____
Job No. ____
Date Constructed 4/27/93
Contractor E&F
Coordinates

10010201

2116218.6N, 1052519.4E

r
GROUND
SURFACE

1. LOCKING STEEL PROTECTIVE
CASING
DIAMETER SIN______
LENGTH 7FT

2. SURFACE SEAL
BENTONITE HYP. CHIPS/GRANULAR
CONCRETE

3. HYDRATED BENTONITE
CHIPS/GRANULAR, FINE SILICA SAND

4. PVC PIPE
DIAMETER 6 IN ID____________
SCHEDULE 80 PVC

5. SLOTTED PVC SCREEN
DIAMETER 6 IN ID
SCHEDULE
SLOT SIZE "
LENGTH

80 PVC
0.020 IN
60 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
BENTONITE CHIPS. PEA GRAVEL

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP
SJOjis/DAP

J:/IOOIO:OI/LPS.XLS



WARZYN

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP9

HOD LANDFILL
ANTIOCH. ILLINOIS

ELEVATION 789.16 ft

STICK-UP 3.36 ft

JROUND
SURFACE ELEVATION 785.8 ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND 7.5 ft
ELEVATION 778.3 ft

TOP OF PEA GRAVEL 8.5 ft
ELEVATION 777.3 ft

TOP OF SCREEN 9.2ft
ELEVATION 776.6 ft

BOTTOM OF SCREEN 66.5 ft
ELEVATION 719.3 ft

END OF BORING_____72_ft
ELEVATION 713.8 ft

Project ____
Location ____
Job No. ____
Date Constructed 4/23/93
Contractor E& F
Coordinates

10010201

2116220.4N, 1052769.9E

,

T
GROUND
SURFACE

1. LOCKING STEEL PROTECTIVE
CASING
DIAMETER SIN_____
LENGTH 7 FT

2. SURFACE SEAL
BENTONITE HYP CHIPS/GRANULAR
CONCRETE

3. HYDRATED BENTONITE
CHIPS/GRANULAR. FINE SILICA SAND

4. PVC PIPE
DIAMETER 6 IN ID__________
SCHEDULE 80 PVC

5. SLOTTED PVC SCREEN
DIAMETER 6 IN ID
SCHEDULE
SLOT SIZE "
LENGTH

80 PVC
0.020 IN
57.3 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
BENTONITE CHIPS THEN PEA GRAVEL

8. BOREHOLE
DIAMETER _

9. PROBE TOP

14 IN

VENTED SLIP CAP
SJOjrs/DAP

J:/100IO:01/LP9XLS



WARZYN

LEACHATE PIEZOMETER DETAIL
LEACH ATE PIEZOMETER NO. LP10

STICK-UP 2.82 ft

[

3ROUND
SURFACE ELEVATION 781.1ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND 7.1 ft
ELEVATION 774 ft

TOP OF PEA GRAVEL 8.3 ft
ELEVATION 772.8 ft

TOP OF SCREEN 9.5ft
ELEVATION 771.6ft

BOTTOM OF SCREEN 23 ft
ELEVATION 758.1 ft

END OF BORING 32 ft
ELEVATION 749.1 ft

~lj

I
§*§w=

f

1
I -*

^- 1

GROUND
___ 2 , —— SURFACE

___ 4

i—r 3

• — 5

KvJ

Project __
Location __
Job No. ____
Date Constructed
Contractor __
Coordinates

HOD LANDFILL
ANTIOCH. ILLINOIS

10010201
4/30/93

E&F
2115810.4N, 1050919.8E

1. LOCKING STEEL PROTECTIVE
CASING
DIAMETER SIN______
LENGTH 7 FT

2. SURFACE SEAL
BENTONITE HYP. GRANULAR/CHIPS
CONCRETE

3. HYDRATED BENTONITE
GRANULAR/CHIPS. AND FINE SILICA SAND

4. PVC PIPE
DIAMETER 6 IN ID___________
SCHEDULE 80 PVC

5. SLOTTED PVC SCREEN
DIAMETER 6 IN ID
SCHEDULE
SLOT SIZE "
LENGTH

80 PVC
0.020 IN
13.5 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
BENTONITE CHIPS

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP
SJC/jts/DAP

j:/iooio:oin.pio.xLS



WARZYN

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP11

ELEVATION 790.61 ft

STICK-UP 2.81 ft

JROUND
SURFACE ELEVATION 787.8 ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND 6.5 ft
ELEVATION 781.3 ft

TOP OF PEA GRAVEL 7.5 ft
ELEVATION 780.3 ft

TOP OF SCREEN 9.3 ft
ELEVATION 778.5 ft

. BOTTOM OF SCREEN 29.2 ft
ELEVATION 758.6 ft

END OF BORING_____33_ft
ELEVATION 754.8 ft

Project __
Location __
Job No. ____
Date Constructed
Contractor __
Coordinates

HOD LANDFILL
ANTIOCH, ILLINOIS

10010201
4/12/93

E & F
2115807.1 N, 1051321.8E

GROUND
-SURFACE

1. LOCKING STEEL PROTECTIVE
CASING
DIAMETER SIN_____
LENGTH 7FT

2. SURFACE SEAL
BENTONITE__
CONCRETE

HYD. CHIPS/GRANULAR

3. HYDRATED BENTONITE
CHIPS/GRANULAR & FINE SILICA SAND

4. PVC PIPE
DIAMETER
SCHEDULE

6 IN ID
80 PVC

5. SLOTTED PVC SCREEN
DIAMETER 6 IN ID
SCHEDULE
SLOT SIZE "
LENGTH

80 PVC
0.020 IN
21.7 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
WASHED PEA GRAVEL

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP
SJOjrs/DAP

J:/100I020I/LP11..\LS



WARZYN

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP12

ELEVATION _

STICK-UP

784.85 ft

2.25ft

JROUND
SURFACE ELEVATION 782.6 ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND
ELEVATION]

TOP OF PEA GRAVEL
ELEVATION]

TOP OF SCREEN
ELEVATION]

BOTTOM OF SCREEN
ELEVATION"

END OF BORING
ELEVATION"

775.6 ft

8ft
774.6 ft

10ft
772.6 ft

22.5ft
760.1 ft

25.5ft
757.1 ft

Project ____
Location ____
Job No. ____
Date Constructed
Contractor ___
Coordinates

HOD LANDFILL
ANTIOCH, ILLINOIS

10010201
4/8/93

E&F
2115515.5N, 1051138.4E

r
GROUND
SURFACE

1. LOCKING STEEL PROTECTIVE
CASING
DIAMETER SIN_______
LENGTH 7FT

2. SURFACE SEAL
BENTONITE HYP. GRANULAR/CHIPS
CONCRETE

3. HYDRATED BENTONITE
GRANULAR/CHIPS. AND FINE SILICA SAND

4. PVC PIPE
DIAMETER 6 IN ID____________
SCHEDULE 80 PVC

5. SLOTTED PVC SCREEN
DIAMETER 6 IN ID
SCHEDULE
SLOT SIZE "
LENGTH

80 PVC
0.020 IN
12.5 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
WASHED PEA GRAVEL

8. BOREHOLE
DIAMETER _

9. PROBE TOP

14 IN

VENTED SLIP CAP
SIOjm/DAP

J-/10010201/LP12.XLS



WARZYN

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP13

ELEVATION 781.68ft

STICK-UP 2.68 ft

JROUND
SURFACE ELEVATION 779 ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND
ELEVA1 ION "

TOP OF PEA GRAVEL
ELEVATION "

TOP OF SCREEN
ELEVATION"

OF SCREEN
ELEVATION "

8.2ft
770.8 ft

770 ft

9.83 ft
769.17 ft

17 ft
762 ft

END OF BORING_____22_ft
ELEVATION 757 ft

Project ____
Location _____
Job No. ____
Date Constructed
Contractor __
Coordinates

HOD LANDFILL
ANTIOCH, ILLINOIS

10010201
4/13/93

E & F
2115448.4N, 1050899.8E

r
GROUND
SURFACE

1. LOCKING STEEL PROTECTIVE
CASING
DIAMETER SIN______
LENGTH 7FT

2. SURFACE SEAL
BENTONITE__
CONCRETE

HYD. CHIPS/GRANULAR

3. HYDRATED BENTONITE
GRANULAR/CHIPS, FINE SILICA SAND

4. PVC PIPE
DIAMETER
SCHEDULE

6 IN ID
80 PVC

5. SLOTTED PVC SCREEN
DIAMETER 6 IN ID
SCHEDULE
SLOT SIZE "
LENGTH

80 PVC
0.020 IN
7.17 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
WASHED PEA GRAVEL

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP Vented Slip Cap
SJOjrs/DAP

J:/100IO:01/LPI3.\LS



WARZYN

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LPI4

ELEVATION 784.27 ft

STICK-UP 2.57 ft

JROUND
SURFACE ELEVATION 781.7 ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND_
ELEVr'.TIOi i

TOP OF PEA GRAVEL
ELEVATION"

TOP OF SCREEN
: ELEVATION"

BOTTOM OF SCREEN
ELEVATION"

END OF BORING
ELEVATION'

773.7 ft

8.9 ft
772.8 ft

10.2ft
771.5 ft

22.5ft
759.2 ft

25 ft
756.7 ft

HOD LANDFILL
ANTIOCH. ILLINOIS

10010201

Project ____
Location ____
Job No. ____
Date Constructed 4/14/93
Contractor E& F
Coordinates 2115474.5N, 1051389.5E

GROUND
-SURFACE

1. LOCKING STEEL PROTECTIVE
CASING
DIAMETER SIN______
LENGTH 7FT

2. SURFACE SEAL
BENTONITE HYP. CHIPS/GRANULAR
CONCRETE

3. HYDRATED BENTONITE
CHIPS/GRANULAR. FINE SILICA SAND

4. PVC PIPE
DIAMETER 6 IN ID___________
SCHEDULE 80 PVC

5. SLOTTED PVC SCREEN
DIAMETER 6 IN ID
SCHEDULE
SLOT SIZE "
LENGTH

80 PVC
0.020 IN
12.3 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
WASHED PEA GRAVEL

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP
SJOjrs/DAP





APPENDIX F

PERIMETER GAS PROBE BORING LOGS

Soil Borehole Logs
GP3
GP4
GP4A
GP5
GP5A

Gas Monitoring Probe Detail
GP3
GP4A
GP5A



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antiocb,
Illinois

30R1NG LOCATION:
SW 1/« of SW 1/4 of Section 9 , T 46 N, R 10 E/U

NORTHING 2116615.5 EASTING 1052220.9

DATUM ELEVATION 770.8
DRILL RIG CME750ATV
ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
E

P
T

H
IN

 
F

E
E

T
(E

L
E

V
A

T
IO

N
)

B
L

O
U

S
/6

 
IN

.
O

N
 

S
A

M
P

LE
R

_ 768.X

~S

-10

'- 758.8-

r25

r30

~35

-

R
E

C
O

V
E

R
Y 

y.

63

100

97

100

S
Y

M
B

O
L

1
1

I
||

LOGGED BY

, , DATE

DRILLING METHOD: 4 1/4" IDHSA BORING NO.

GP3
SHEET

SAMPLING METHOD: 5 FT CME SAMPLING TUBE 1 OF 1

DRILLING

WATER LEVEL

TIME

DATE

CASING DEPTH

START FINISH

TIME TIME

DATE DATE

4/21/93 4/21/93
SURFACE CONDITIONS GRASS COVERED SURFACE

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

r
3

4

Brown TOPSO1L, Roots Present, Clayey Little to Some
Sand to 1 Foot over Brown Sandy Clay to Silty Clay, Little
to Some, Fine to Medium Sand to 2 Feet over 6' Moist

•\Sand Layer r
Hard Brown and Gray Streaked Silty CLAY (CL), Little
Fine to Coarse Sand, Grades to Little Fine Gravel,
Limonite Patches and Gray Streaks
Hard Brown Silty CLAY (CL) Trace to Little Fine to
Coarse Sand, Trace Fine Gravel, Gray Streaks Present

PID None Detected
Very Stiff to Hard Grav Silty CLAY (CL), Trace to Little
Fine to Coarse Sand, Trace Gravel

PID None Detected

End of Boring at 20 Feet

Gas Probe Set at 19.85 Feet

SJC

9/22/93 CHK'D BY DAP

S
A

M
P

LE
R

A
N

D
 

B
IT

SB

SB

SB

SB

C
A

S
IN

G
 

T
Y

P
E

DRILLING CONTR

B
L

O
U

S
/F

O
O

T
O

N
 

C
A

S
IN

G

=

=

—

—

TEST RESULTS

U
A

TE
R

C
O

N
TE

N
T 

•/.

L
IQ

U
ID

L
IM

IT
 

•/
.

P
L

A
S

T
IC

L
IM

IT
 

V
.

S
P

E
C

IF
IC

G
R

A
V

IT
Y

O
T

H
E

R
T

E
S

T
S

>4.5

>4.5-
3.5

2.75-
>4.5

f

E&F

CHAS. MARKGRAF irv WM1



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:

3W 1/4 of SW 1/4 of Section 9 . T 46 N, R 10 E/W

NORTHING EASTING

DATUM ELEVATION
DRILL RIG CME750ATV
ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
E

P
T

H
IN

 
F

E
E

T
(E

L
E

V
A

T
IO

N
)

B
L

O
W

S
/6

 
IN

.
O

N
 

S
A

M
P

LE
R

R
E

C
O

V
E

R
Y

 
X

S
Y

M
B

O
L

DRILLING METHOD: 4 1/4" IDHSA BORING NO.

GP4
SHEET

SAMPL I NO METHOD : 5 FT CME SAMPLING TUBE 2" 1 OF 1

SPLIT SPOON DRILLING

WATER LEVEL

TIME

DATE

CASING DEPTH

START | FINISH

TIME

DATE

4/15/93

TIME

DATE

4/15/93
SURFACE CONDITIONS

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

. — /

-5

-10

-15

•^^•'

-20

-25

-30

-35

96

75

tfitatr

LOGGED BY

-,,„„ .„. «, DATE

i

2

FILL: Organic Topsoil, Roots Present
Brown Silty Clay Cap Material
Brown Silty Clay
Grades to Little' Brown Clay

Refuse, Cloth Material at 4 Feet
Plastic Material at 5 Feet

End of Boring at 6 Feet
Boring Backfilled with

Bcntonite Chips

SJC

9/22/93 CHK'D BY

S
A

M
P
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R

A
N

D
 

B
IT
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C
A

S
IN
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T
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P
E

DRILLING CONTR

DAP

B
L

O
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S
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O
O

T
O
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S
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G

—

—

—

TEST RESULTS

H
A
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E
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X

X
a
3 Mo r
M H
-I _l
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H

P
L

A
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1
L
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u
H >-
U. 1-

(J 3
ui <r
a. a:
M U O

TH
E

R
T

E
S

T
S

0.5-4

CM

CHAS. MARKGRAF ,_ wm



SOIL BOREHOLE LOG
S I T E NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

SORING LOCATION:
5W 1/4 of SW1A of Section 9 , T 46 N, R 10 E/W
W O R T H I N G 2116248.1 EASTING 1053013.8
DATUM ELEVATION 776.4

D R I L L I N G METHOD; 4 1/4'IDHSA

SAMPLING METHOD: 5 FT CME SAMPLING TUBE

WATER LEVEL
TIME
DATE

CASING DEPTH

BORING NO.
GP4A

SHEET

1 OF
DRILLING

START
TIME

DATE

4/15/93

FINISH

T I M E

DATE

4/15/93
DRILL RIG CME750ATV SURFACE CONDITIONS GRASS COVERED

ANGLE Vertical BEARING

SAMPLE HAMMER TORQUE FT-LBS

z
V- O

X 111 IH
(- UI t-
0. U. <
UJ 3
O Z UI

W _l
Ul

o
CD
C

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

Of H
UJ H

O
0.r o« z<r

TEST RESULTS

t-zo: uiui Ki- z<r o
3 U

3 H
O C

O X
IH1- l-
V) H
<C C
-I Ha. -i

u :>
UI <C
0. CC
M (3

oe M
UI H
X M
I- UI
O t-

775.4-

773.4-

- 5 771.4.

-10

-15

-20

-25

-30

-35

761.9-

752.8-

749.4.

97

95

67

10" Topsoil Over 4" Brown Sandy Clay, 1/2' Sand Lense at

Very Stiff to Hard Gray CLAY (CH)
Very Stiff Brown CLAY (CH), Trace Fine to Coarse Sand,
Trace Silt
Very Stiff Brown Silty CLAY (CL). Little Fine to Coarse
Sano, Trace to Little Trine Gravel, Trace Coarse Gravel

3' Sandy Gravelly Gay Layer at 8 Feet. Grades to Very
Stiff Brown and Gray Silty CLAY (CL) Little Fine to
Coarse Sand, Trace to Little Gravel
Very Stiff Grav Lean CLAY (CL), Trace to Some Silt,
Little Fine to Coarse Sand, Trace to Little Fine Gravel,
Trace Coarse Gravel
1* Sand Lense at 11 Feet

4 Q- Silt Layer at 14 Feet__________________
Very Stiff Gray Lean CLAY (CL) Trace to Some Silt,
Little Fine to Coarse Sand and Fine Gravel, Shale
Fragments Present

Silt Lenses Present
1" Silt Layer at 21 Feet

\1' Sand and Gravel Layer at 23.5 Feet
Very Stiff Gray Sandy Gravelly CLAY (CL)
2* Sand and Gravel Layer at 25.5 Feet

J

SB

SB

SB

SB

SB

SB

End of Boring at 27 Feet
Gas Probe Set at 26 Feet

>4.5

3-4

2.5-
3.75

2.5-
3.75

LOGGED 8Y SJC

DATE

D R I L L I N G CONTR E&F

9/17/93 C H K ' D BY DAP CHAS. MARKGRAF



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

SORING LOCATION:

SE 1/4 of SE 1/4 of Section 8 . T 46 N, R 10 E/W
NORTHING EASTING

DATUM ELEVATION
DRILL RIG CME750ATV
ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
E
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S
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B

O
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i•*•i
it !

LOGGED BY

DRILLING METHOD: 4 1/4" IDHSA

SAMPL I NG METHOD : 5 FT CME SAMPLING TUBE

WATER LEVEL

TIME

DATE

CASING DEPTH

BORING NO.

GP5
SHEET

1 OF 1

DRILLING
START FINISH

TIME TIME

DATE DATE

4/16/93 4/16/93
SURFACE COND I T I ONS GRASS COVERED LANDFILL CAP

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS S
A

M
P

LE
R

A
N

D
 

B
IT

i

2

FILL: Brown Silt and Wet Organic Clay
Topsoil Over Brown and Gray Silty Clay, Little to Some
Fine to Coarse Sand, Trace Coarse Gravel
Sandy Lenses from 2-4 Feet

FILL: Gray Clay

A Refuse Material at 9 Feet r
End of Boring at 9 Feet
Boring Backfilled with

Bentonite Chips
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/W

NORTHING 21156823 EASTING 10515833

DATUM ELEVATION 768.4
DRILL RIG CME750ATV
ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
E
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O
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DRILLING METHOD: 4 1/4' IDHSA BORING NO.

GP5A
SHEET

SAMPLING METHOD: 5 FT CME SAMPLING TUBE 1 OF 1
DRILLING

WATER LEVEL

TIME

DATE
CASING DEPTH

START FINISH

TIME TIME

DATE DATE

4/22/93 4/22/93
SURFACE CONDITIONS GRASS COVERED SURFACE

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

-

— 5
762.4-

I 761.4-

T- 10 757.9-
756.9-

5- 15 753.4.

751.9-

— 20

- 746.4-

Z"30

-

75

90

52

92

98

t

fi
triT!t!**

J|
•$$?•

mA

I

LOGGED BY

„, , ,„ „, DATE

i

2

3

4

5

FILL: Brown Wet Topsoil with Grass Roots with Little to
Some Fine to Coarse Sand, Trace Gravel
FILL: Grades to Hard Silty Clay with Little Fine to Coarse
Sand, Trace Gravel, Brown Sandy Gay, Brush Fibers
Observed in Brown Clay
FILL: Gray and Black Clay to 6 Feet

Fibrous PEAT (PT)
Soft Gray CLAY (CH), Little Fine to Coarse Sand

Sliff Brown and Gray Mottled Silty CLAY (CL)
Stiff to Very Stiff Gray Silty CLAY (CL)
Grades to Grav Clayey SILT to Silty CLAY (CL/ML),
Little to SomeTine to Coarse Sand, Trace Fine Gravel to
13 Feet

-, Grades to Gray Silty CLAY (CL), Little Fine to Coarse r
\Sand, Trace Fine Gravel /

-i Very Stiff Yellowish Brown and Gray Mottled Silty CLAY r
(CL) Grading to Clayey SILT, Silty CLAY (CL/ML),

1 Trace to Little Fine to Coarse Sand, Trace Fine to Coarse /
IWet Gravel /
\y Grav Siltv Laver at 16.5 Feet /
Stiff to Very Stiff Gray Clayey SILT, Silty CLAY

Grades to Grav Siltv CLAY fCLI
End of Boring at 22 Feet

Gas Probe Installed at 16.1 Feet

SJC
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iVARZYN

GAS MONITORING PROBE
GAS PROBE NO. GP3

HOD Landfill

ELEVATION 773.51 ft

STICK-UP 2.71 ft

3ROUND
SURFACE ELEVATION 770.8 ft

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND N/A ft
ELEVATION N/A ft

TOP OF PEA GRAVEL 3.6 ft
ELEVATION 767.2 ft

TOP OF SCREEN 5.03 ft
ELEVATION 765.77 ft

ROTTOM OF SCREEN 19.85ft
__, ELEVATION 750.95 ft

END OF BORING____20_ft
ELEVATION 750.8 ft

Antioch, Illinois
Project ____
Location ____
Job No. ____
Date Constructed 4/21/93
Contractor E & F Drilling
Coordinates

10010201

2116615.5N, 1052220.9E

r
GROUND
SURFACE

1. LOCKING ALUMINUM PROTECTIVE
CASING
LENGTH 5 FT

"2. SURFACE SEAL
BENTONITE HYDRATED
CONCRETE

3. HYDRATED BENTONITE
___________GRANULAR TO SURFACE

4. PVC PIPE
DIAMETER 2 IN ID___________
SCHEDULE 40 PVC

5. SLOTTED PVC SCREEN
DIAMETER 2 IN ID
SCHEDULE
SLOT SIZE ~
LENGTH

40 PVC
0.020 IN.
14.65'

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
N/A

8. BOREHOLE
DIAMETER 8.5 IN.

9. PROBE TOP VENTED PUSH CAP
SJOjri/DAP

JJ1C«!0:OI/CP3.XLS



VARZYN

GAS MONITORING PROBE
GAS PROBE NO. GP4A

HOD LANDFILL

ELEVATION 778.87 ft

STICK-UP 2.47 ft

ROUND
SURFACE ELEVATION

DEPTH
BELOW
GROUND
SURFACE

TOP OF FINE SAND
ELEVATION

TOP OF PEA GRAVEL
ELEVATION

TOP OF SCREEN
ELEVATION

BOTTOM OF SCREEN
ELEVATION

END OF BORING
ELEVATION

ANTIOCH, ILLINOIS
Project ____
Location ____
Job No. ____
Date Constructed 4/15/93
Contractor E&F
Coordinates

10010201

2116248.1 N, 1053013.7E

r
GROUND
SURFACE

1. LOCKING STEEL PROTECTIVE
CASING

LENGTH 5FT

2. SURFACE SEAL
BENTONITE HYDRATED
CONCRETE

3. HYDRATED BENTONITE
CHIPS AND GRANULAR TO SURFACE

4. PVC PIPE
DIAMETER
SCHEDULE

2 IN ID
40 PVC

5. SLOTTED PVC SCREEN
DIAMETER 2 IN ID
SCHEDULE
SLOT SIZE ~
LENGTH

40 PVC
0.020 IN
20.7 FT

6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
PEA GRAVEL

8. BOREHOLE
DIAMETER 8.5 IN

9. PROBE TOP VENTED PUSH CAP
SJOj[J/DAP

J:/iOOIOMl/GP4A.XLS



GAS MONITORING PROBE
ARZYN

ELEVATION

STICK-UP

OUND
JRFACE ELEVATION

— --

TOP OF FINE SAND
ELEVATION

DP OF PEA GRAVEL
ELEVATION

TOP OF SCREEN
ELEVATION

TTOM OF SCREEN
ELEVATION

END OF BORING
ELEVATION

GAS PROBE NO. GPSA

770.8 ft

2.4ft

I

768.4 ft

DEPTH
BELOW

GROUND
SURFACE

N/Aft
N/Aft

6f t
762.4 ft

6 f t
762.4 ft

16.1 ft
752.3 ft

22 ft
746.4 ft

— I'

•I

J

1
'it

, y

-»
-*-

•

Project
Location

—— 9 Job No.
Date Constructed
Contractor
Coordinates

-*- 1

GROUND
___ 2 r— SURFACE

1. LOCKING STEEL
CASING

__ 4 LENGTH

HOD LANDFILL
ANTIOCH, ILLINOIS

10010201
4/22/93

E&F
2115682.3N, 1051583.3E

PROTECTIVE

5FT

*~7 3

/ 2. SURFACE SEAL
* BENTONITE HYDRATED GRANULAR

CONCRETE
I —— 6

3. HYDRATEDBEN'
—— 5

4. PVC PIPE
DIAMETER
SCHEDULE

FONITE
GRANULAR

2 IN ID
40 PVC

5. SLOTTED PVC SCREEN
DIAMETER 2 IN ID
SCHEDULE
SLOT SIZE
LENGTH

40 PVC
0.020 IN
10.09 FT

.

i 6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
BENTONITE TO 17 FT THEN PEA GRAVEL

8. BOREHOLE
DIAMETER 8.5 IN

9. PROBE TOP VENTED SLIP CAP
SJOjrsDAP

j.nooio:oi/GP5A.XLS



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

X SAND
62.0

y. SILT
20.6

y. CLAY
16.2

PI

9
D85

0.4S
D60

0.29
D50

0.23
D30

0.044
DIS

0.0043
Die

0.0014

Cc
4.62

MATERIAL DESCRIPTION
O Brown Clayey SAND, Trace Gravel

Project No.: 10010201
Project: H.O.D. LANDFILL RI/FS, Antioch, Illinois
O Sample: HL-SU04-91

Date: 5/27x93

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYHf INC.
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'/. CLAY
26.8
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&60 D58
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D30
6.086

Dl5 Die C,z

MATERIAL DESCRIPTION
O Gray-Brown Lean CLAY, Some Sand, Little Gravel

Project No.: 10810201
Project: H.O.D. LANDFILL RIxFS, Antioch, Illinois
O Sample: HD-SU05-01

Date: 5x27x93
GRAIN SIZE DISTRIBUTION TEST REPORT

l-JARZYN, INC.
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y. SAND X SILT '/. CLAY
10.8 54.8 33.8

&35 D60 ^50
0.01
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MATERIAL DESCRIPTION 1 USCSi
O Brown Lean CLAY, Little Sand» Trace Gravel CL

i
Project No,: 10010201x38133
Project: H.O.D. LANDFILL RI/FS, Antioch, Illinois
0 Sample: HD-SSU2B-9

Date: 5/24^93

GRAIN SIZE DISTRIBUTION TEST REPORT

UARZYH, INC.
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MATERIAL DESCRIPTION
O Broun Lean CLAY, Trace Gravel and Sand

Project No.: 10010281/38133
Project: H.O.D. LANDFILL RI/FS
O Sample: HH-SSW2D-34

Date: 5/20/93

P Antioch, Illinois

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN, -INC.
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MATERIAL DESCRIPTION

O Brown Lean CLAY? Trace Sand

Project No.: 10010201/38133
Project: H.O.D. LANDFILL RI/FS, Antioch,
0 Sample: HD-SSW2D-934

Date: 5/24/93

Illinois

GRAIN SIZE DISTRIBUTION TEST REPORT

W ARZ YN , INC.
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MATERIAL DESCRIPTION
O Brown Fine-Coarse SANDf Some Gravel, Little

Dl5
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Silt, Trace Clay

Project No.: 10010201/38133
Project: H.O.D. LANDFILL RI/FS, Antioch, Illinois
0 Sample: HD-SSW2D-S8

Date: 5/24/93
GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN, INC.
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MATERIAL DESCRIPTION j USCS
O Gray-Brouin Fine-Coarse SAND, Little Gravel & Silt, Trace Clayi SW-SM

j

Project No.: 10010201/38140
Project: H.O.D. LANDFILL RI/FS, Antioch, Illinois
O Sample: Boring HD-SSW3SB-20

Date: 4/28/93
GRAIN SIZE DISTRIBUTION TEST REPORT

URRZYN, INC.
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GROUNDWATER MONITORING WELL BORING LOGS AND WELL
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r SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:
SE 1/4 of SE 1/4 of Section 17 , T 46 N, R 10 E/U
N O R T H I N G 21166482 EASTING 1052499.9
DATUM ELEVATION 770.7

D R I L L I N G METHOD: 4 1/4' ID HSA

SAMPL ING METHOD: 5' CME SAMPLING TUBE
2" OD SPLIT SPOON (84-88 FT)
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Grades to more silty CLAY (CL) Trace to Little Fine to
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r
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Gray Silty CLAY (CL\ Liltle to Some Fine to Coarse
Sand, Trace to Little, Fine to Coarse Gravel, Sand Lens at
12' and 14', Shale Fragments Present____________
Gravelly Stiff to Very Stiff Gray Silty CLAY (CL)

Gray Very Stiff Lean CLAY (CL), Little to Some Silt,
Trace to Little Gravel and Fine to Coarse Sand
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Silt.Trace to Little Fine to Coarse Sand, Trace Fine
Gravel

ShelbyTube29-31'
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois
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2 OF 2
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:
NE 1/4 of NE 1/4 of Section 17 , T 46 N, R 10 E/U
NORTHING 21151853 EASTING 10510292
DATUM ELEVATION 763.8

D R I L L I N G METHOD: 4 1/4* ID HSA

SAMPLING METHOD: 2" OD SPLIT SPOON

WATER LEVEL
TIME
DATE

:ASING DEPTH

BORING NO.

W3SA
SHEET

1 OF

DRILLING
START

T I M E

DATE

4/6/93

F I N I S H

T I M E

DATE

4/6/93
DRILL RIG CME750ATV SURFACE CONDITIONS MARSH/WETLAND, SURFACE WATER
ANGLE Vertical BEARING

SAMPLE HAMMER TORQUE FT-LBS

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

a: i-ui H_i 10a.
C Q<c z

TEST RESULTS

z
CL Ul
Ul K
I- Z
« O
3 0

3 H
O C

-I -I

O X

C/> H<t r u »
Ul <C
0- K
I/I (9

DC V>
Ul I-
I (A
t- Ul
O t-

1 Frozen Black Muck - Peaty, Vegetation Debris (PT)

Greenish Lieht Gray Soft Clay (OH) Silt Lenses
Vegetation Debris. Gastropod Shells and Other Shell
Material Present, Spongy Peat Like

Greenish Soft Clay (CH) Trace Silt, Gastropod Shells
"\ Present

Very Loose Gray Fine to Coarse SAND and Fine
GRAVEL (SP/GP), Grades to Coarse to Fine to Coarse

Medium SAND (SP) to 13.5 Feet Grades to Medium to
Coarse Sand

Trace Fine Gravel

Very Loose Light Gray Fine SAND to Silty Sand (SP/SM),
Some Medium, Trace Coarse Sand Little to Some Silt

SS

SS

SS

SS

SS

SS

SS

SS

End of Boring at 16 Feet
Monitoring Wen Set at 15.64'

PID = None Detected

LOGGED BY SJC

DATE 9/22/93 CHK'D BY DAP
D R I L L I N G CONTR E & F

CHAS. MARKGRAF



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

SORING LOCATION:
SE 1/4 of ME 1/4 of Section 17 , T 46 N, R 10 E/U
NORTHING 2115189.4 EASTING 1051027.8
DATUM ELEVATION 763.7
)RILL RIG CME750ATV
ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT -IBS

D
EP

TH
IN

 
FE

E
T

(E
L

E
V

A
T

IO
N

)

B
L

O
U

S/
6 

IN
.

O
N 

SA
M

PL
ER

R
EC

O
V

ER
Y 

X

SY
M

B
O

L

D R I L L I N G METHOD: 4 1/4 ID HS A BOUNG NO.
W3SB

SHEET

SAMPLING METHOD: 2" OD SPLIT SPOON 1 OF 1

D R I L L I N G

UATER LEVEL
TIME
DATE

CASING DEPTH

START
T I M E

DATE

4/7/93

F I N I S H
T I M E

DATE

4/7/93
SURFACE CONDITIONS MARSH/WETLAND, SURFACE WATER

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

T

t-

_-5

F

£-10

F
-15

747.7.

F-

-20

t

^25

E m,
-30

b 731.7

r

WT/12"

2 3 5 6

2355

6877

611
1311

6 9 7 6

6 9 7 6

3 4 6 6

100

100

63

42

58

42

71

67

W^

n
LOGGED BY

1 ,„. ,o -,, DATE

i

2

3

4

S

6

7

8

SA
M

PL
ER

A
N

D 
B

IT

Blind Drill to 16 Feet
See Boring Log W3SA for Geologic Description to 16 Feet

Loose Gray Fine to Coarse SAND (SP), Trace Silt, Grades
to Fine to Medium Sand to 19 Feet Then Fine to Coarse

Loose Gray-Brown Fine to Coarse SAND (SP) Little Fine
Gravel, and Silt, Trace Clay

Medium Dense Fine to Coarse SAND (SP), Trace to Little
Fine Gravel and Silt
3" Gray Silty CLAY Layer at 26'

Very Stiff Gray Silty CLAY (CL), Trace Medium to
Coarse Sand, Trace to Little Fine Sand, Grades to Clayey
Silty CLAY fCL/ML\ Shale Fragments Present

End of Boring at 32 Feet
Monitoring Well Set at 29.5 Feet

P1D = None Detected

SJC
9/22/93 CHK'D BY DAP

SS

SS

SS

SS

SS

SS

SS

SS

D R I L L I N G

C
A

SI
N

G
 

T
Y

PE

CONTR

B
L

O
W

S/
FO

O
T

ON
 

C
A

SI
N

G TEST RESULTS

U
A
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R

C
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N
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N
T 

X

—

—

-

—

L
IQ

U
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L
IM
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X

P
L

A
S

T
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L
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IT
 

V.

S
P

E
C

IF
IC

G
R

A
V

IT
Y

Of t/t
Ul (-
I VI\- u.1
0 t-v

t

2.0-
2.75

E & F
CHAS. MARKGRAF



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:

NE 1/4 of NE 1/4 of Section 17 , T 46 N, R 10 E/W
NORTHING 2115187.6 EASTING 1051022.7

DATUM ELEVATION 763.7
DRILL RIG CME750 ATV/Track Rig
ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

/

D
E

P
T

H
IN

 
F

E
E

T
(E

L
E

V
A

T
IO

N
)

B
LO

U
IS

/6
 

IN
.

O
N

 
S

A
M

P
LE

R

R
E

C
O

V
E

R
Y 

X

S
Y

M
B

O
L

DRILLING METHOD: 6" RB WITH MUD BORING NO.

W3D
SHEET

SAMPLING METHOD: 2"

TUBE (34.5 - 38 FT)

WATER LEVEL

TIME

DATE

CASING DEPTH

SPLIT SPOON, SHELBY 1 OF 2

DRILLING

START FINISH

TIME TIME

DATE DATE

4/8/93 5/25/93
SURFACE CONDITIONS MARSH/WETLAND WET

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

— v

1
I5
|,o

1
— 15
r

fc-_-

Er20

§*
1
~ 734.''
— 30

|
|Z 729.->

^*
17

0

: ;:X|.''

1
«

• LOGGED BY

i

2

Blind Drill to 34.5 Feet
See Logs W3SA and W3SB for Geologic Descriptions of
Upper 35 Feet

Gray Silty CLAY (CL)

Shelby Tube 34 J to 36.5, Pushed Rocks and Gravel
of Tube (Tube Destroyed)

SJC

9/22/93 CHIC'D BY DAP

in End

S
A

M
P

L
E

R
A

N
D

 
B

IT

SS

SS

C
A

S
IN

G
 

T
Y

P
E

DRILLING CONTR

CM/JR

B
LO

W
S

/F
O

O
T

O
N

 
C

A
S
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G

—

—

E

TEST RESULTS

W
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C
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N
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E
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X

L
IQ

U
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L
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IT
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P
L

A
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T
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L
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G
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A
V
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O
T

H
E

R
T

E
S

T
S

E & F, ETI

IDi-WMJ. -



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch, SHEET
Illinois 2 OF 2

BORING NO.
W3D

z
1- O

X Ul H
H Ul t-o, u. «ui :>
Q Z hi

H _l
Ul
^

Z*
M j

s*0 z
-1 o

X

Ul

ou
hi

oID
£
>
VI

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

——
_

~ 40 723.7.

E 721.7-

—

— 45
_
71

_
— 50

T

C_ 55 708.7-

~ 705.7.

^-60

—
—
_
— 65

-

-
_
— 70
~ 2 692.2-

^75
_
—
-
— £.Q1 O
— 80 683'8-
—

—

— 85

57916

712812

45910

57911

571112

4 8 10 13

5 8 11 15

12 11 13 15

6 10 23 21

6 9 11 14

8 10 16 18

12 14 23 38

5 15 39 50.:

27 30 32 50

14 17 29 3C

9 10 27 27

16 26 30 26

15 23 27 31

12 23 30 30

100

71

83

100

100

29

100

100

0

85

100

0

75

100

90

90

75

75

•ffyyy
$w&ym,
yV*'

•/•'/

3

4

5

6

7

8

9

10

11

"$%$[
M VpU

myjjjk
lam,
%xm.$mmWK
Ww

M'yxxjfa

•'•'•'.'

12

13

14

15

16

17

18

19

20m-. :. 1 21:••:•.:;•
1

ShelbyTube36to38Ft

Gray Stiff to Very Stiff Sandy Silty CLAY to Clayey SAND
-v (CL/SQ Grades to Silty Clay (CL) Little to Some, Fine to r
\Coarse Sand, Trace Fine Gravel. Prole Fragments Present/

Clayey SAND (SQ at 40' Shale Fragments Present
Gray Stiff to Very Stiff Silty CLAY (CL), Little to Some
Fine to Coarse Sand, Little Fine Gravel

Sand and Gravel Lens at Approximately 48.5', Grades to
Some Fine to Coarse Sand, Little Gravel
Gray Stiff to Very Stiff Lean CLAY (CL), Trace to Little
Silt and Fine to Coarse Sand, Trace Fine Gravel, Shale
Fragments, Pyrite Fragments Present

Gray Fine to Coarse SAND (SP) Little to Some Fine
Gravel, Trace Coarse Gravel, Little Silt

Gray Silty CLAY (CL) Little Fine to Coarse Sand, Trace
to Little Fine Gravel

Gray Silty CLAY (CL), Trace Fine to Coarse Sand and
Gravel

1" Fine to Coarse Sand Seam at 69 Ft
Gray Silty CLAY (CL)

Brown/Gray Silty Fine to Coarse SAND (SP)

1/2" Silty CLAY Lens at 74 J and 75.5 Ft

Clayey SILT Seam at 77 Feet

End of Boring at 80 Feet
Well Installed to 78 Feet
PID = None Detected

ec H
Ul M

Q.r o
<£ Z
M <X

SS

SS

ss

ss
ss

ss

ss
ss
ss

ss

ss

ss

ss
ss

ss

ss

ss
ss

ss

Ul
0.
t-
(9z
IH
M<r

^

o2,

w «
o z
(D **"*

—

— i
—

— i
—
—

_ _
_
~

~
-
—
-^
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-
—

—
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—

_
" ~~
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—

—
_

—
—
—
—

—

—

TEST RESULTS
X

i-za ui
Ul 1-
1- Z« o
3 U
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H 1-
3 Ha r
H
_

M
J

18

U X
H
»- t-
(/) H<r c
J Ma. _i

u
H V
U. 1-
1-1 Hu :>
Ul «

Vt (9

6

a: vi
Ul 1-
Z Vt
K Ul
0 1-

3-1̂
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2.25-
1.25

1.25-
0.75
4-
2

2^t

1.75

-
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-

_

^jf

_

-
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill • Antioch,
Illinois

BORING LOCATION:
NW 1/4 of NE 1/4 of Section 17 , T 46 N, R 10 E/U

NORTHING 2115202.0 EASTING 10506283
DATUM ELEVATION 767 £
DRILL RIG CME850

ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

X ^ 
D

E
P

T
H

IN
 

F
E

E
T

(E
L

E
V

A
T

IO
N

)

B
L

O
U

S
/6

 
IN

.
O

N
 

S
A

M
P

LE
R

R
E

C
O

V
E

R
Y 

X

b_ 765.5-

763.5-

f*
~ 759.5-

I.t 751.5-

F

~20

1-25

Z"35

2 2 2 2

1 2 2 2

29910

510
109

57711

1117
30 50/3-

15

0

20

50

50

50

50

S
Y

M
B

O
L

\ 1 Nl

uT\ / ^
\ / x\\ /,

1m

LOGGED BY

,—,„. ,„, », DATE

DRILLING METHOD: 4 1/4" ID HSA BORING NO.

W4S
SHEET

SAMPLING METHOD: 2" OD SPLIT SPOON 1 OF 1
DRILLING

WATER LEVEL

TIME

DATE

CASING DEPTH

START FINISH

TIME TIHE

DATE DATE

5/25/93 5/26/93
SURFACE CONDITIONS ASPHALT SURFACE/STOCK YARD

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

i

2

3

4

5

6

7

Asphalt Surface Over FILL

-vFILL: Brown Siltv Fine to Coarse Gravel and Sand s-

Brown Silty Clay and Trace Sand, Probable Fill

Black Clayey PEAT (PT)
Trace to Some Fine to Coarse Gravel

Gray Fine to Coarse Silty SAND and GRAVEL (SP/GP)
Trace Clay

PID = None Detected

End of Boring at 16 Feet
Well Set at to 15 Feet
PID = None Detected

PMS

9/17/93 CHK'D BY DAP

S
A

M
P

LE
R

A
N

D
 

B
IT

SS

SS

SS

SS

SS

SS

SS

C
A

S
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T
Y

P
E

DRILLING CONTR
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B
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W
S

/F
O

O
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O
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C

A
S
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G

—

——

—

TEST RESULTS
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ETI (for E & F)

IfY 1A/M1



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOD: 4 1/4" ID HSA BO

Illinois
RING NO.

W5S
SHEET

SAMPLING METHOD: 5' CME SAMPLING TUBE 1 OF 1
2' OD SPLIT SPOON (14 - 16 FT) D R I L L I N G

BORING LOCATION: WATER LEVEL

SE 1/4 of SE 1/4 of Section 8 , T 46 M, R 10 E/W T 'ME
NORTHING 2115375.1 EASTING 1050760.5 DATE

OATUM ELEVATION 771.1 CASIMG DEPTH

START
T I M E

DATE

4/21/93

F I N I S H

T I M E

DATE

4/21/93
D R I L L RIG CME750ATV SURFACE CONDITIONS GRASS COVERED LANDFILL AREA, DRY
ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
EP

TH
IN

 
FE

E
T

(E
L

E
V

A
T

IO
N

)

B
L

O
U

S/
6 

IN
.

O
N 

SA
M

PL
ER

: 770.1-

767.L
-5

I w 765.1-
- -i 764.6-

r10

— 15
755.1-

r20

J-25

^-30

^

-_

71099

R
EC

O
V

ER
Y 

X

54

50

57

92

SY
M

BO
L SAMPLE NUMBER

AND
DESCRIPTION OF MATERIALS

i 11 H^B
T ' tr mfl
T TT II^^I

"

LOGGED BY

, , ,„ >«, DATE

2

3

4

Brown Clayey Top Soil Over 4* Brown and Black Organic
"\CIav Possible Peat (OH). Roots Present, Possible Fill /~

ClayeyFine to Medium SAND (SC), Wood Fragments
Over Fine to Coarse Sand, Trace to Little Fine Gravel
Possible FILL

-v Black Silly Oreanic SAND (SM1, Some Gravel, Little Clav /-
AWet Fine to Coarse Sand Layer f

Wet SAND (SM) Little Fine Gravel, Some Silt, Trace
Gravel Grades to Fine to Coarse Sand
1/4' Silt Lens at Approximately 11.5"

Fine to Medium SAND (SM) Trace to Little Gravel
Grades to Fine to Coarse Sand, Little Coarse Gravel

End of Bonne at 16 Feet
Monitoring Well Set at 15.51 Feet

PID = None Detected

SA
M
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A
N

D 
B

IT

SB

SB

SB

SS

SJC D R I L L I N G
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TEST RESULTS
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X_

E & F
9/17/93 CHK'D BY DAP CHAS. MARKGRAF





APPENDIX G

GEOPHYSICAL LOGS



(WL
•—•s

. 1
_— -'

N^ Wooddell Logging Inc.
J Matxoon. Illinois

21 7 234-8525

Gamma— Den— Fl temp— Neut
COMPANY:WARZYN

WELL: LP01

FIELD: HOD Antioch, IL

LOCATION:
21 1 641 0.7
1 050909.7

PERM. DATUM: GROUND LEVEL
ELEVATION: 775.6
LOG MEASURED FROM: GROUND LEVEL

DATE:
RUN NUMBER:

14 May 93
ONE

OTHER LOGS:

DRILLER:
TYPE OF CASING

SCREEN INTERVAL

6" PVC

LOGGER :
DEPTH
CASING DEPTH
SOT LOG INTERVAL
TOP LOG INTERVAL
TYPE FLU DIN HOLE
FLU D LEVEL
SAMRE SOURCE
FLUID LVL/CIRC.
TIME SINCE CIRC.STOP.
RECORDED BY:
OBSERVER:

20.6'

0.00
Leachote

Droke & Wooddell
Mr. Steve Chillscn

0.00 0.00 0.00

O

UJ <

A

20

ii

2

</)o_o o
(X

8i->

Q_

O
> LiJ
; o



- (WL
--N

. 1

-^

N^ Wooddell Logging Inc.
/ Mot toon, III nois

217 234-3525

Gamma— Den— Fl temp— Neut
COMPANY:WARZYN

WELL: LP02

FIELD: HOD Antioch, L

LOCATION: OTHER LOGS:
21 1 6428.7
1 051 349.0

PERM. DATUM: GROUND LEVEL
ELEVATION: 785.5
LOG MEASURED FROM: GROUND LEVEL

OATE:
RUN NUMBER:

14 May 93
ONE

DRILLER :
TYPE OF CASING

XREEN INTERVAL

6" PVC

LOGGER :
iEPTH
CASING DEPTH
SOT LOG INTERVAL
TOP LOG INTERVAL
TYPE FLUID IN HOLE
rl'JD LEVEL
SAMPLE SOURCE
rLUIDLVL/CIRC.
'IME SINCE C1RC.STQP.

RECORDED BY:
OBSERVER:

35.0'

0.00
Leachate

Drcke & Woodddl
Mr Steve Chillson

0.00 0.00 0.00

Cxlo
Q_

20 30



-(WL
— *x
. 1

~~S

^ Wooddell Logging Inc.
/ Mattoon. Illinois

21 7 234-8525

Gamma— Den— Fl terrp— Neut

COMPANY:WARZYN

WELL: LP03

FIELD: HOD Antioch, L

LOCATION: OTHER LOGS:
21 1 6082.7
1 05091 8.9

PERM. DATUM: GROUND LEVEL
ELEVATION: 778.1'
LOG MEASURED FROM: GROUND LEVEL

DATE:
RUN NUMBER:

14 May 93
ONE

DRILLER:
TYPE OF CASING

SCREEN INTERVAL

6" PVC

LOGGER :
DEPTH
CASING DEPTH
BOT LOG INTERVAL
TOP LOG INTERVAL
TYPE FLUID IN HOLE
FLUID LEVEL
SAMaE SOURCE
FLUID LVL/CIRC.
TIME SINCE CIRC.STOP.
RECORDED BY:
OBSERVER:

25.4'

0.00
Leochote

Drd<e & Woodddl
Mr. Steve Chillson

0.00 0.00 0.00

O
tx

UJ <S

•z.a

20

00
Q.
O
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rO
O
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o



\ Wooddel I Logging Inc.
/ Mat toon. Illinois

21 7 234-8525

Garrrna— Den— Fl temp— Neut

COMPANY:WARZYN

WELL: LP04

FIELD: HOD Antioch, L

LOCATION:
21 1 61 1 0.6
1 051 338.6

;M. DATUM: GROUND LEVEL
^VATION: 788.9
'; MEASURED FROM: GROUND LEVEL

'MBER:
20 May 93

ONE

OTHER LOGS:

1 DRILLER:
>" CASING

/I INTERVAL

6" PVC

LOGGER :
j'

; DEPTH
;G INTERVAL
1G INTERVAL
.UD IN HOLE

..EVEL
: SOURCE
-VL/CIRC.
NCE CIRC.STOP.
HJBY:
£R:

39.0'

0.00
Leochate

Drake & Wooddell
Mr. Steve Chillscn

0.00 0.00 0.00

o
CL

20 30
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Co

a!^
5

O
G.

in lo
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WooddelM-ogging Inc.
Mattoon. Illinois
217 234-3525

Gamma—Den—Fl terrp—Neut

COMPANY:WARZYN

WELL: LP05
FIELD: HOD Antioch. IL

LOCATION:
211 6230.0
1051719.6

PERM. DATUM: GROUND LEVEL
ELEVATION: 796.6'
LOG MEASURED FROM: GROUND LEVEL

DATE I 1 9 May 93
RUN NUMBER I ONE
____DRILLER
TYPE OF CASING |6"PVC

BOT LOG INTERVAL
TOP LOG INTERVAL
TWEFLJDINH01E
FLUD LEVEL
SAMPLEJOLRCE
FLUcayt/aRc
TIME SINCE CIRC.STOP

RECORDED BY



r?

M
r. Steve C

hillscn

'ECORDED BY:
Drake & W

ooddeJI
: SINCE CIRC.SI

o
,u

JDLVL/CIRC.
AMPLE SOURCE

HO LEVEL
t 

FLUID IN
 H

O
L

(B

UP LOG INTERVAL

o
bo

o
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o
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8
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I

'ASING DEPTH

2

OJ
en

LOGGER :

m

§

YPE OF CASING

o>
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0
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m
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O r- rn
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> z! O
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O
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/E
LL: 

L
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0
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H
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A

J^ Z

6'o
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O
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1
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A
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M
attoon. Illin

o
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3
4
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5
2
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W
ooddell

r
£
(Q
5'
iO

Dp

RUNf
PROBE TYPE /SN.
MODULE TYPE / S.N
LOGGING SPEED

AFTER SURVEY DEPTH ERROR
SAMPLE INTERVAL =

COMMENTS:

GAMMA
COM-G 1 1 /4
CS01 F22
\ 0 fl./rrinute

02

FLTEMP
GO-Tt 1/4
CSOI FOO
-7 (t./rrirute

0.2

B. DENSITY
GO-BD21/8
CS22 F22
1 0 U./rrinute

02

NEUTRON
COM-N1 1/4
CS1 0 F22
lOfl/rrinute

02

LP06

BULK DENSITY NEUTRON
350 CPS 50 ^ 0 CPS 250

70"

BULK DENSITY
CPS

LP06

50 * 0
NEUTRON

CPS 250



Wooddell Logging Inc

Garrma-Den-FI tenrp-Neut

COMPANY:WARZYN

WELL: LP07

FIELD: HOD Antioch, IL

LOCATION:
2116197.8
1052105.4

PERM. DATUM: GROUND LEVEL
ELEVATION: 794.7'
LOG MEASURED FROM: GROUND LEVEL



- C W L I Wooddell Logging Inc.
Mattoon. Illinois
217 234-8525

Gamma—Den—Fltenrp—Neut
COMPANY:WARZYN

WELL: LPO8

FIELD: HOD Antioch, IL

LOCATION:
2116218.6
1 05251 94

PERM. DATUM:
ELEVATION:
LOG MEASURED FROM:

GROUND LEVEL
793.51

GROUND LEVEL
DATE
RLNNLM8ER

SCREEN INTERVAL

BOT LOG INTERVAL
TOP LOG INTERVAL
TYPEFLJDINHOLE

FLJDLVL/ORC
II* SINCE CIRC.STOP

1 9 May 9J
ONE

OTHER LOGS:

0.00

10 20 30 40 50
—r~

60



Wooddell Logging Inc.
Mottoon. Illinois
21 7 234-8525

Gamma—Den—Fl temp—Neut
COMPAN^WARZYN

WELL: LP09

FIELD: HOD Antioch. IL

LOCATION:
2116220.4
1 OE2769.9

PERM. DATUM: GROUND LEVEL
ELEVATION: 785.8'
LOG MEASURED FROM. GROUND LEVEL

DATE [19 May 93
RUN NUMBER ONE

TYPE OF CASING

SCREEN INTERVAL

BOT LOG INTERVX.
TOP LOG INTERVAL
TYPE FLUO IN HOLE

SAMPLE SOURCE
FLUDLVL/CIRC
TIME SINCE CIRC.STOP

Mt Sieve Chilum

OTHER LOGS:

0.00



(WL
--x
I

-^

\ Wooddell Logging Inc.
/ Mattoon, Illinois

21 7 234-8525

Gamma— Den— Fl temp— Neut

COMPANY:WARZYN

WELL: LP1 0

FIELD: HOD Antioch, IL

LOCATION:
21 1 581 0.4
1 05091 9.8

PERM. DATUM: GROUND LEVEL
ELEVATION: 781.1
LOG MEASURED FROM: GROUND LEVEL

DATE:
RUN NUMBER:

20 May 93
ONE

OTHER LOGS:

DRILLER :
TYPE OF CASING

SCREEN INTERVAL

6"PVC

LOGGER :
DEPTH
CASING DEPTH
BOT LOG INTERVAL
TOP LOG INTERVAL
TYPE FLUD IN HOLE
FLUD LEVEL
SAMPLE SOURCE
aUDLVL/CIRC.
TIME SINCE CIRC.STOP.
RECORDED BY:
OBSERVER:

22.4'

0.00
Leochate

Drake Sc Wooddell
Mr. Steve Chillson

0.00 0.00 0.00

20

o
CL



-(WL
"^S

. 1

-^

\ Wooddell Logging Inc.
/ Mattoon. Illinois

21 7 234-8525

Gamma— Den— Fl temp— Neut

COMPANY:WARZYN

WELL: LP1 1

FIELD: HOD Antioch, IL

LOCATION:
21 1 5807.1
1 051 321 .8

PERM. DATUM: GROUND LEVEL
ELEVATI ON: 787.8'
LOG MEASURED FROM: GROUND LEVEL

DATE:
RUN NUMBER

19 May 93
ONE

OTHER LOGS:

DRILLER:
TYPE OF CASING

SCREEN INTERVAL

6"PVC

LOGGER :
DEPTH
CASING DEPTH
BOT LOG INTERVAL
TOP LOG INTERVAL
TYPE FLUD IN HOLE
FLUD LEVEL
SAMPLE SOURCE
FLUDLVL/C1RC.
TIME SINCE CIRC.STOP.
RECORDED BY:
OBSERVER:

28.6'

0.00
Leochote

Drake 4 Woodddl
Mr. Steve Chillscn

0.00 0.00 0.00

§

00a_o
CL

10 20

o e



-(WL
— -s
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_^

^ Wooddell Logging Inc.
/ Mattoon. Illinois

21 7 234-3525

Gamma— Den— Fl temp— Neut

COMPANY:WARZYN

WELL: LP1 2

FIELD: HOD Antioch, IL

LOCATION:
21 1 551 5.5
1 051 1 38.4

PERM. DATUM: GROUND LEVEL
ELEVATION: 782.6'
LOG MEASURED FROM: GROUND LEVEL

DATE:
RUN NUMBER

20 MAY 93
ONE

OTHER LOGS:

DRILLER :
TYPE OF CASNG

SCREEN INTERVAL

6"PVC

LOGGER :
DEPTH
CASING DEPTH
BOT LOG INTERVAL
TOP LOG INTERVAL
TYPE FLUD IN HOLE
FLUID LEVEL
SAMPLE SOURCE
FLUID LVL/dRC.
TIME SINCE CIRC.STOP.
RECORDED BY:
OBSERVER:

22.8'

0.00
Leochate

Dr*e & Wooddell
Mr. Steve Chillicn

0.00 0.00 0.00

CM

51

8

8

20

!§
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-^

*\ Wooddell Logging Inc.
/ Mottoon. Illinois

21 7 234-8525

Ganma— Den— Fl tenrp— Neut

COMPANY'.WARZYN

WELL: LP1 3
FIELD: HOD Antioch, L

LOCATION: OTHER LOGS:
21 1 5448.4
1 050899.8

PERM. DATUM: GROUND LEVEL
ELEVATION: 779'
LOG MEASURED FROM: GROUND LEVEL

DATE
RUN NUMBER

20 May 93
ONE

DRILLER:
TWE OF CASING

SCREEN INTERVAL

6"PVC

LOGGER:
DEPTH
CASING DEPTH
EOT LOG INTERVAL
TOP LOG INTERVAL
TYPE FLUD IN HOLE
FLUID LEVEL
SAMPLE SOURCE
FLUID LVL/C1RC.
TIME SINCE CIRC.STOP.
RECORDED BY:
OBSERVER:

16.6'

0.00
Leachate

Drcfce & Woodddl
Mr. Steve Chillson

0.00 0.00 0.00

CO
Q_
O

8to

rO
K.
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\ Wooddell Logging Inc.
X Mattoon, Illinois

21 7 234-8525

Gamma— Den— Fl tenrp— Neut
COMPANY:WARZYN

WELL: LP1 4
FIELD: HOD Antioch, IL

LOCATION:
21 1 5474.5
1051389.5 '

PERM. DATUM: GROUND LEVEL
ELEVATION: 781.7'
LOG MEASURED FROM: GROUND LEVEL

DATE:
RUN NUMBER:

20 May 93
ONE

OTHER LOGS:

DRILLER :
TYPE OF CASING

SCREEN INTERVAL

6"PVC

LOGGER :
DEPTH
CASING DEPTH
BOT LOG INTERVAL
TOP LOG INTERVAL
TrPE FLUD IN HOLE
FLUD LEVEL
SAMPLE SOLRCE
FLUD LVL/QRC.
TIME SINCE CIRC.STOP.
RECORDED BY:
OBSERVER

21.0'

0.00
Leochate

Drcke & Wooddell
Mr. Steve Chillson

0.00 0.00 0.00

20

: O " I^ =^ /



Wooddell Logging Inc

Gamma—Density—Neutron
COMPANY:WARZYN

WELL: W2D

FIELD. HOD Antioch, IL

LOCATION
2116648.2
1052499.9

PERM. DATUM: GROUND LEVEL
ELEVATION: 770.7'
LOG MEASURED FROM. GROUND LEVEL



Wooddell Logging Inc.
Mot toon. Illinois
21 7 234-ES25

Gamma
COMPANY:WAR2YN

WELL. W3D

FIELD. HOD Antioch. IL

LOCATION:
211 51 S7.6
1 051 022.7

PERM. DATUM:
ELEVATION:
LOG MEASURED FROM

GROUND LEVEL
763.7'
GROUND LEVEL

DATE
RIN NUMBER

SCREEN INTERVAL
TYPE OF CA3NG

CASIIJC DEPTH
BOT LOG INTERVAL
TOP LOG INTERVAL
TYPE FL JOIN HOLE

SAMPLE SOURCE
FLJDLVL/CIRC
TIUE SINCE CISC.STOP

ONE

11/?1 TOTS
733' TO 776'

Mf Steve Chillsai

OTHER LOGS

10 40 70



Wooddell Logging Inc.
Motloon. Illinois
217 234-8525

Gamma—Density—Neutron
COMPANYiWARZYN

WELL. W7D

FIELD. HOD Antioch. IL

LOCATION:
2116326
1053153.3

PERM. DATUM: GROUND LEVEL
ELEVATION. 780.2'
LOG MEASURED FROM: GROUND LEVEL

DATE
RIWNLMBEF.

SCREEN INTERVA..

80T LOG INTERVAL
TOP LOG INTERVAL
1WIFLLJDINHOLE

fLJDLVL/aRC
TIUF SINCE CIRC.STOP

04 dune 93
ONE

Drd.e A Wooddell

OTHER LOGS.



Wooddell Logging Inc.
Walloon. Mhno'S
21 7 234-8525

Gamma—Density—Neutron
COMPANY: WARZYN

WELL. US4D

FIELD: HOD Antioch. IL

LOCATION:
2115377.8
10507M4

PERM. DATUM
ELEVATION.
LOG MEASURED FROM:

GROUND LEVEL
770.5'
GROUND LEVEL

DATl

TYPE <f CASING

BCT LOG INTERVAL

SJWfU SOURCE

SINCE CIRC.STW

ON£

Mf Stgvf Chillscn

OTHER LOGS:

Si.
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\ Wooddell Logging Inc.
/ Walloon. Illinois

217 234-8525

Gamma— Density— Neutron

COMPANY:WARZYN

WELL: US6D

FIELD: HOD Antioch. IL

LOCATION: OTHER LOGS:
21 1 5387.7
1051523.3

PERM. DATUM: GROUND LEVEL
ELEVATION: 767.1'
LOG MEASURED FROM. GROUND LEVEL

DATE 04 June 93

DRILLER
BTOA.TO
SCREEN INTERVAL
TYPE Of CA3NC,
SIZE Of CADN:.

LOGGER
DEPTH
CAS'NG DEPTH
B01 LOG INTERVAL
TO" LOG INTERVAL
TYPE FLLiD IN HOLE
rLUD LEVEL
SAMPLE SOURCE
HUDLVL/CIRC
TIME SINCE CIRC.STOP
RECORDED BY
OBSERVER

Bl/2"Tu»17
77 5' TO 8317

STAIN.ES'

81.0

Wole*

L-dt.V Wn»»
Mr Sieve Chitlson
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APPENDIX H

LANDFILL BORING LOGS



APPENDIX H

LANDFILL BORING LOGS

Soil Borehole Logs
Bl
B2
B2A
B3
B4
B5



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/W

NORTHING 2115338.7 EASTING 1053435 .5

DATUM ELEVATION 774.7

DRILL RIG CME750ATV
ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
E

P
T

H
IN

 
F

E
E

T
(E

L
E

V
A

T
IO

N
)

B
L

O
U

S
/6

 
IN

.
O

N
 

S
A

M
P

L
E

R

R
E

C
O

V
E

R
Y 

X

S
Y

M
B

O
L

DRILLING METHOD: 4 1/4" IDHSA BORING NO.

B1
SHEET

SAMPLING METHOD: 2" OD SPLIT SPOON 1 OF 1

DRILLING

WATER LEVEL

TIME

DATE

CASING DEPTH

START

TIME

DATE

4/27/93

FINISH

TIME

DATE

4/27/93

SURFACE CONDITIONS GRASS COVERED LANDFILL CAP

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

^— '

-

" 5 769.7-

768.2-

766.4
I 765.7-

E~10

760.7-

757.7-

£-25

P 745.7_

t-30
743.7-

f
JJ

1

4 6 7 6

47106

2 2 2 2

2 3 4 4

8 4 6 7

4 5 4 7

3 7 8 8

5 8 5 9

4 4 5 9

5 7 6 6

10 15 16 18

8 5 5 5

4 6 7 7

3 3 3 4

92

9?

100

100

83

67

92

92

42

46

58

46

71

100

75

il+U
i ihiiti&±
wî

* '/ '
i /, i

V 1, \

Wk

W

LOGGED BY

«iiU 10. mi DATE

i
2

4

5

6

8

9

10

11

12

13

14

15

FILL: Brown CLAY Over Black CLAY Cap Material

FILL: Very Stiff Brown Clay, Gray Clay, White Plaster
_ Like Matenal Over Brown and Black Peat Like Material _

FILL: Refuse Over Brown and Black Clay Fill

_ Brown Fine to Coarse SAND 4" Over Gray Fine to Coarse _
\SAND /

Fibrous PEAT (PT), Little Clay, Grades to Organic
(OH)

CLAY

Loose Brown and Tan Fine to Coarse SAND (SP), Little
Fine to Coarse Gravel and Silt
Silty Fine to Medium SAND (SP), Little to Some Coarse

A Sand, Trace Fine Gravel r
Medium Dense Gray Fine to Coarse SAND (SP), Trace to
Little Fine Gravel and Silt
Medium Dense Fine to Medium SAND and Some Silt
(SP-SM), Trace to Liltle Fine Gravel and Coarse Sand to
20 Feet, Grades to Fine to Coarse SAND (SP), Trace to
Little Fine Gravel

Fine to Coarse SAND (SP-SM) Some Gravel, Trace Silt
and Clay
Grades to Medium SAND, Trace to Little Fine to Coarse
Sand

-v Grades to Fine to Coarse SAND and Fine Gravel ^
Stiff Gray Sandy Silty CLAY to Clayey Silt (CL/ML) to
Clayey Silty Sand (SM)

Stiff to Very Stiff Gray Lean CLAY (CL) Little Fine to
Coarse Sand, Trace Fine Gravel

End of Boring at 35 Feet
Boring Backfilled with

Bentonite Slurry and Chips

SJC

9/23/93 CHK'D BY DAP

S
A

M
P

LE
R

A
N

D
 

B
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SS
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SS
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TEST RESULTS

W
A

T
E

R
C

O
N

T
E

N
T 

V.

•x.
Q

L
IO

L
J
]

L
IM

I1

31

0 X
M

P
L

A
S

1
L
IM

I1

15

u
w >•
U. 1-

S
P

E
C

]
G

R
A

V
]

O
T

H
E

R
T

E
S

T
S

3-4.5

1-1.5

1.75-
2.75

1.25-2

E&F

CHAS. MARKGRAF



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:
SE 1/4 of SE 1A of Section 8 , T 46 N, R 10 E/W

NORTHING 2115329.8 EASTING 1050990.5

DATUM ELEVATION 772.1
DRILL RIG CME750ATV
ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
E

P
T

H
IN

 
F

E
E

T
(E

L
E

V
A

T
IO

N
)

t
768.1-r

E- 10 762.1-
761.1-
760.1-

t 7« i

— 15
~ 756.1-
(Z 755.L

I20

!»i
— 30

E
739.L

f"

B
L

O
U

S
/6

 
IN

.
O

N
 

S
A

M
P

LE
R

R
E

C
O

V
E

R
Y 

y.

S
Y

M
B

O
L

DRILLING METHOD: 4 1/4" IDHSA BORING NO.

B2
SHEET

SAMPLING METHOD: 2" OD SPLIT SPOON 1 OF 2

DRILLING

WATER LEVEL

TIME

DATE

CASING DEPTH

START FINISH

TIME TIME

DATE DATE

4/26/93 4/27/93
SURFACE CONDITIONS GRASS COVERED LANDFILL CAP

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

2311

2111

7 7 7 7

6 5 7 6

3 6 10 12

7 15 19 19

79129

78812

46810

45710

89940

8 5 3 5

5 6 6 6

46710

67 v

33 ^

71 :

71 -\

25 ::

50 '•.

58 :;

58 •:

38 :'

54 :

63 •

71 •»i
83 ^

'/ \l

%

W-

I
LOGGED BY

.—i,.. ,D «, DATE

I i

2

3

4

5

6

7

8

9

10

11

12

13

14

FILL Gay Cap Material to Approximately 4 Feet

Refuse to Approximately 10 Feet

Tan Fine to Coarse SAND (SP)
Peat and Organic CLAY (PT/OH)
Soft Gray Fat CLAY (CH). Little to Some Sand, 1/4"
Woody Peat Lense at 13.5 Feet

Medium Dense Fine to Coarse SAND
Fine Gravel

(SP), Trace to Little

Silty Fine to Coarse SAND (SM) 1" Silt Layer at 17 Feet
Medium Dense Fine to Coarse SAND (SP), Trace Fine
Gravel

Trace to Little Silt
1/4' Silt Lenses at 21 and 21.9 Feet

Grades to Fine to Coarse SAND (SP), Little to Some Fine
Gravel

Grades to Fine to Medium SAND

Grades to Fine to Coarse SAND and Fine GRAVEL
(SP/GP)
Grades to Fine to Medium SAND (SP), Trace to Little
Coarse Sand, Trace Gravel
Fine to Medium SAND, Little Coarse Sand, Trace Fine
Gravel

Stiff Gray Silty Sandy CLAY (CL) Grades to More
Sand and Silt rCL/ML)
Gray Sandy Silty CLAY (CL) Silt Lenses

SJC

9/22/93 CHK'D BY DAP

Clayey
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TEST RESULTS
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2.5

1J

E&F

CHAS. MARKGRAF
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DEPTH
IN FEET

(ELEVATION)

BLOWS/6 IN.
ON SAMPLER

RECOVERY X

SYMBOL

Om
0)o
DO O)
=0 >
H S
O J2
Q 2 -r

"T1 ^ f-
^ sZ
> CDH mrn 3D

r-
C/5

SAMPLER
AND BIT

CASING TYPE

BLOWS/FOOT
ON CASING

HATER
CONTENT y.

LIQUID H
LIMIT •/. c/>

PLASTIC 3J
LIMIT y. ™

SPECIFIC I-
G R A V I T Y ^

OTHER
TESTS
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/U
NORTHING 2115329.8 EASTING 10510003
DATUH ELEVATION 772.1

DRILL RIG CME75

ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
E

P
T

H
IN

 
F

E
E

T
(E

L
E

V
A

T
IO

N
)

B
L

O
U

S
/6
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S
A

M
P

LE
R

R
E

C
O

V
E

R
Y 

X

S
Y

M
B

O
L

DRILLING METHOD: 4 1/4" ID HSA BORING NO.
B2A

SHEET

SAMPLING METHOD: 2" OD SPLIT SPOON 1 OF 1

DRILLING

WATER LEVEL

TIME

DATE

CASING DEPTH

START FINISH

TIME TIME

DATE DATE

4/27/93 4/27/93
SURFACE CONDITIONS GRASS COVERED LANDFILL CAP

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

-

|
I 768.1-

I5

E- 10 762.L

P

~15

1 7^S 1

I"

|,

|

I"30
1

I35

12 11 13 12 100

LOGGED BY

r i , 10 urn DATE

1 i

FILL: Brown Clay CapMaterial, Blind Drilled to 15

FILL: Refuse to 10 Feet, Logged from Cuttings

Feet

Medium Dense Brown and Gray, Fine to Coarse SAND
(SP), Some Gravel, Little Silt, Trace Clay

End of Boring at 17 Feet
Boring Backfilled with

Bentonite Chips

PMS

9/22/93 CHK'D BY DAP
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TEST RESULTS
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I SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antiocb,
Illinois

I

BORING LOCATION:
SE 1/4 of SE 1/4 of Section 8 , T 46 M, R 10 E/W
N O R T H I N G 2115331.9 EASTING 1051153
DATUM ELEVATION 773.7

D R I L L I N G METHOD: 4 1/4" IDHSA

SAMPLING METHOD: 2" OD SPLIT SPOON 2.5" ID
SPLIT SPOON 22'-24'; SHELBY TUBE 48'-50'

WATER LEVEL

TIME
DATE

:ASING DEPTH

BORING NO.
B3

SHEET

1 OF
D R I L L I N G

START

T I M E

DATE

4/26/93

FINISH

T I M E

DATE

4/26/93
D R I L L R I G CME750ATV SURFACE COND I T I O N S GRASS COVERED LANDFILL CAP
| ANGLE Vertical BEARING

SAMPLE HAMMER TORQUE FT-LBS

z
I- O

X UJ H
t- ill I-
Q. U. «
Ul •>
O Z UJ

H _l
UJ

Offl
x:

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

UJ H
_l CDa.
c o
i z
v> <c

o|
£*^3gS
o
5i '

TEST RESULTS

z
CK LJ
UJ t-i- z<r o3 o

3 H
o c

o x

I/) H
« C
_I H
Q. _l

O =>
UJ €
EL K
M (3

to
UJ

769.7-

E

•10

— 15

H20

763.2.

758.7-

754.7-
753.7-

— 25

— 30I
•f- 35

i

5 4 5 3

1122

2 3 7 8

5 6 8 8

5 2 1 1

58108

7 17 18 15

5 6 10 11

5 6 13 10

4 5 6 6

6 8 9 9

6 7 8 9

68910

12888

Black and Brown PEAT (PT) and Wood Chips Present

Brown Organic CLAY to PEAT (PT/OH)
2" Layer of Organic Silt and Clay, Over 1" Layer of Fine to

•\Medium Sand Over Gray Organic Pay___________,
Medium Dense Gray Fine to Medium SAND (SP)

FILL: Clay Cap Material to Approximately 4 Feet

FILL: Refuse to Approximately 10.5 Feet

Gray Organic CLAY (OH)
Medium Dense Fine to Coarse SAND (SP), Little Fine
Gravel

Some Gravel, Little Silt, Trace Clay

Grades to Fine then Coarse Sand

10 1/2' Gray SILT to Clayey Silt Lens at 28'
Medium Dense Fine to Coarse SAND and Trace to Little
Fine Gravel, Trace Coarse Sand
2" Fine to Medium Sand Lens, Grades to Fine to Coarse
SAND and Fine GRAVEL (SP/GP)

12 Medium Dense Fine to Coarse SAND (SP), Little to Some
Fine Gravel Trace Coarse Sand

13

14

SS

ss

SS

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss
LOGGED BY

DATE

SJC
9/22/93 CHIC-D BY DAP

D R I L L I N G CONTR E&F

CHAS. MARKGRAF



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

SHEET

2 OF 2

z
1- 0

I Ul H
1- Ul 1-
Q. U. «
UJ 3
O Z UJ

H _J
UJ
w

-;Q:

O
U

S
/6
 
I

M 
S

A
M

P
Lt

-1 0(D

X

E
C

O
U

E
R

Y

S
Y

M
B

O
L SAMPLE NUMBER

AND
DESCRIPTION OF MATERIALS

-

^40 733.7.

-

~ 730.7-

£-45 728.7-
'"" 727.7-

^50 723.7-

§

I"

I"65

I7"

f-
1
— 80

5 6 8 8

6 6 10 10

6 8 18 18

5 10 10 8

67910

—

50

33

75

75

88

100

'•••'.••'.'••'

%$%&
't/%&
WKi
:.":;>: •;.';-:
IJIjllj

*
Hf

15

16

17

18

19

20

Gray Clayey SILT (ML)
Grades to Gray Sandy Silty CLAY (CL)
Very Stiff Gray Silty CLAY (CL), Trace to Little Fine to

•x Coarse Sand /-
Gray Fine to Medium SAND (SP), Little Coarse Sand,
Trace Fine Gravel
Silt to Sandy SILT (ML), Trace to Little Fine Gravel, and

•\ Fine to Coarse Sand. Grades to Sandy Silty Clay r
Very Stiff Gray Lean CLAY (CL), Little Fine to Coarse
Sand, Trace Fine Gravel

End of Boring at 50 Feet
Boring Backfilled with

Bentonite Slurry and Chips

S
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M
P

L
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R
A

N
D
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S
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BORING NO.

B3
TEST RESULTS
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X
a
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0 C
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/W
NORTHING 2115328.1 EASTING 1051350.4
DATUM ELEVATION 774.1
D R I L L RIG CME750ATV
ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

^ 
D

EP
TH

IN
 

FE
E

T
(E

L
E

V
A

T
IO

N
)

B
L

O
W

S/
6 

IN
.

O
N 

SA
M

PL
E

R

R
EC

O
V

ER
Y 

X

D R I L L I N G METHOD: 4 1/4" IDHSA BOR I N G NO.
B4

SHEET
SAMPLING METHOD: 2" OD SPLIT SPOON 2 1/2" ID
SPLIT SPOON 37'-39'

1 OF 2
D R I L L I N G

START

WATER LEVEL
T I M E
DATE

CASING DEPTH

T I M E

DATE

4/23/93

F I N I S H

TIME

DATE

4/23/93
SURFACE CONDITIONS GRASS COVERED LANDFILL CAP

J SAMPLE NUMBER
2 AND
5 DESCRIPTION OF MATERIALS

I 770.1-
£-5

T10

I 760.6.

r15

757.6-

— 20

~-is

-30

|

i"

2 1 0 6 4

5734

3778

5 7 8 9

3 4 5 7

4567

3 4 6 8

5777

2 5 7 8

88810

6 10 11 13

5788

25

f

17

"1
71 .:•;

75 V;'

71 :•;'•
54 '[..-

67 :f ';'

75 :;;.;

75 :!':

67 \.

88 :•':

71 :y.

LOGGED

«.ut. .0, w, DATE

H l

m 2

f -
/:'••. 4

•: •: 5

',• • 6

'•: :': 7

} I; s
-' > 9

.; ':• 10

'•• :' 11

:•• :- 12

' . 13

FILL: Blind Drilled to 5 Feet
Brown and Black Clay Cap Material

FILL: Refuse Paper, Metal, Plastic, Etc.

FILL: Refuse Concrete, Paper, Plastic, Metal, Etc.

Medium Dense Tan F ne Silty SAND to Fine Sandy SILT
-vtSM) /-

Medium Dense Gray Fine SAND (SP), Trace to Little
SILT
Loose Brown Fine SAND (SP), Trace Silt, Trace to Little
Medium Sand

Medium Dense Brown Fine to Medium SAND
Grades to Fine to Coarse SAND and Fine GRAVEL
(SP/GP)
Fine to Coarse SAND (SP), Little Fine Gravel

Sand Grades Fine to Coarse
Medium Dense Gray Fine to Medium SAND (SP)

SILT and SAND (SP/ML)

Medium Dense Fine Sandy SILT to Silty SAND (SM), Silt

BY SJC

9/22/93 CHK'D BY DAP
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ON SAMPLER

RECOVERY X

SYMBOL
S

A
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P
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D
ESG

R
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z>m
ogz
-nDC
S S
> CD
H mm DO
DO™™
p±
C/)

SAMPLER
AND BIT

CASING TYPE

BLOWS/FOOT
ON CASING

1

WATER
CONTENT X

LIQUID
LIMIT X

PLASTIC
LIMIT X

SPECIFIC
GRAVITY
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/W
NORTHING 2115444.5 EASTING 1051463.4

DATUM ELEVAT10M 775.2
DRILL RIG CME750ATV
ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS

D
E

P
T

H
IN

 
F

E
E

T
(E

L
E

V
A

T
IO

N
)

B
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.
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S
A

M
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L
E
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R
E

C
O

V
E

R
Y 

X

|

t 5

i"&'-•&
t_ ™.2-

I"

— 25

|
— 30

JE-35 7-»0.2-

58512

66612

5 10 11 12

561112

5211

5 12 13 16

58109

36910

5 7 8 8

10 9 10 10

6 9 11 14

7 1C 10 11

25

13

79 •,.:

63 :; ':;;

46 %

25 ::'::

50 %

71 ;:.';:

83 /.;.

67 ;0:

67 •>•;.

67 1
LOGGED

m,,t. ,», u., DATE

DRILLING METHOD: 4 1/4" IDHSA BORING NO.

B5
SHEET

SAMPLING METHOD: 2" OD SPLIT SPOON 1 OF 2

DRILLING

UATER LEVEL

TIME

DATE

CASING DEPTH

START FINISH

TIME TIME

DATE DATE

4/23/93 4/23/93
SURFACE CONDITIONS GRASS COVERED LANDFILL CAP

i SAMPLE NUMBER
I AND
; DESCRIPTION OF MATERIALS

9 l

1 2

; :• 4

.; • s
'•: •• 6

• -; 7

: 8

.; 9

';•: 10

' •-:' 11

1 "

FILL: Brown Clay Cap Material to 5 Feet
Blind Drilled to 10 Feet

FILL: Refuse and Clay

FILL: Refuse

"\Refuse. Little Sand in Tip of Spoon r
Medium Dense Fine to Medium SAND (SP), Trace to
Little Clayey Sand

2" Organic Sandy day. Wood Fibers in End of Spoon

Medium Dense Fine to Medium SAND (SP) Grades to
Fine to Coarse Little Fine Gravel, Little Clay

Medium Dense Fine to Coarse SAND (SP), Little Fine
Gravel

Fine to Coarse Sand, Some Gravel, Little Silt, Trace Gay

Grades to Medium Dense Fine SAND (SP), Less Coarse
Sand, Grades Back to Fne to Coarse Sand

3" Gray Clayey Silt Layer Over Fine Silty SAND (SM),
Grades to Fine to Coarse Sand in Tip of Spoon

BY SJC

9/22/93 CHK'D BY DAP
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch, SHEET

Illinois 2 OF 2

z
K 0

X UI M
H UI Ho. u. <c
UI =>a z ui

UI

—

=
— 40

~ 731.7.

~ 726.2-

— 50

1"

za
M j

\ |
o z
J O
to

3 10 10 10

5 7 9 6

6 11 10 10

5 7 4 6

6 8 10 12

4 6 9 9

X

a
UI

ou
UIa
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c
M

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

75

58

63

58

100

100

' ~™

I-_

I
— 65

~70

— 80

IT85

1

•

13

14

15

16

17

18

Fine Silty SAND (SM)

Fine Silty SAND to Fine SAND (SM/SP), Trace to Some
Silt

Fine Silty SAND (SM)
Grades to Silt in Tip of Spoon
6" Fine to Coarse Sand and Silt, Trace Fine Gravel
Very Stiff Gray Silty CLAY (CL)

Stiff Gray Silty CLAY (CL), Little Fine to Coarse Sand,
Shale Fragments Present

End of Boring at 49 Feet
Boring Backfilled with

Bentoniie Slurry and Chips
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APPENDIX I

GEOTECHNICAL LABORATORY DATA



mRZYN
ONt: SCILNU. C U U K i

P O. DOX <,•#,<>
MADISON. W| 53705

(608) 2J1-4717
F/O< (608) 231-4777

LABORATORY RESULTS

Project: HOD Landfill Project #: 10010201

Location: Antioch, Illinois

Sample Number

6764-0001
6764-0002

6764-0003
6764-0004

6764-0005

6764-0006

Description

HD-SU01-01

HD-SU02-01

HD-SU03-01

HD-SU04-01

HD-SU04-91

HD-SU05-01

Liquid
Limit %

28

33

51

26

25

29

Plasticity
Index %

12

8
21

10

9
12

Natural
Moisture %

27.8

28.3

44.2

24.0

22.7

18.5

[var-soil-008]
10010201-lab

-1-

Ck'd:OiS App'd:
Date Issued:



WARZYN
LABORATORY RESULTS

Project: HOD Landfill RI/FS Project #: 10010201

Location: Antioch, Illinois

P.O. IVDX 5365
MADISON. Wl 53705

(608) 231 -(717
!:AJC(6C6) 231 -1777

Loss on Estimated
Sample Number Description Ignition % Total Porosity

6619-0006 HD-SSW3D-38 1.64 0.24

'd: £>7"L
Date Issued: £



.r

OM SCIENCI. COURT
P.O. IVDX }}8^

MADISON. UM «701>
(608) 2J I -47H7

F/a (606) 2JM777

^VARZYN
LABORATORY RESULTS

^HCT/TTQ Project #: 10010201
Project: HOD Landfill RI/FS

Location: Antioch, Illinois

Loss on Estimated
Sample Number Description Ignition % Total Porosity

6877-0008 HD-SSW2D-31 3.6 038

6878-0006 HD-SSW5S-9 11.7

— Not requested.

Ck'd'r^-App'd:
Date Issued: .

-l-



Jet:- No. 100102
'. te: 05/2:5/93

:yr, I n : . , : ::i=r,:e Ci-.r:. *: 53711 Phone:
L... I. T "V

231-69S5 cr 231-4747
r

T^TION

.•LE
°TH (ft)

ICM (a;

"'LE DIAMETER ( c m )

='LE LENGTH. Lv cm)
fluRE CONTEND,%

;:NSITY (ib/cu ft)
^NT CLMPAC

H . J , D . L-ANlvFI^L KI/FS
Antioch, 111inois

HD-SSW2D-31

Gray Lean CLAY (CL)

7 .4
42,6

.FINAL

9
10

1S.O
21 .6

104.9

.1.7.S
20. '•:•

106.1

COEFFICIENT OF

1 . 32-06
l.^E-OS
..-. .4E-03

1 . 5E-02
1.3E-OS
1. , HE-OS
l.3E-Ot
1.6E-OS

AVERAGE COEFFICIENT OF PERMEABILITY = 1.5E-OS cm/sec
( Si-sec! or, rur. numbers G t";rcug:\ 10}

.A: k - ——

(a)

-- , 'dRe-e i = crc;;-;s:tionai cr=a of
' i t - tiae f :r water level tc f a l l fro: initial height , h«, to iir.al height,

( A l l e ther teras are d e f i n e d above)

Szil De^criptiort.

.Lv. Her;;fc:abilit>-
;- Ere 1 by -L

t-*as performed c::n a ralati'.'el . -ridj.stL-.rbed 3- inch
sample.
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MATERIAL DESCRIPTION
O Gray Lean CLAYF Some Gravel and Sand

Project No.: 10010201
Project: H.O.D. LANDFILL RI/FS
0 Sample: HD-SU01-01

Date: 5/27/93

, Antioch, Illinois

GRAIN SIZE DISTRIBUTION TEST REPORT

NARZYH, INC.
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CHECKED BYClX-S
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MATERIAL DESCRIPTION
O Gray Lean CLAY» Some Sand» Trace Gravel

Project No.: 10010201
Project: H.O.D. LANDFILL RI/FS, Antioch, Illinois
0 Sample: HD-SU02-01

Date: 5/27/93
GRAIN SIZE DISTRIBUTION TEST REPORT

NARZYN, INC.
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CHECKED BYdLS
APPROVED BY ^̂ -̂
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MATERIAL DESCRIPTION
O Gray-Brown Elastic SILT» Some Clay and Sand

Project No.: 10010201
Project: H.O.D. LANDFILL RI/FS
0 Sample: HH-SU03-01

Date: 5X27^93

, Trace Gravel

, Antioch, Illinois

8RAIN SIZE DISTRIBUTION TEST REPORT

WARZYN, INC.
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MATERIAL DESCRIPTION
0

DIS
0.0041

Dl0
0.0023

1

Cc
2.88

Cu
123. 0~"

! uses
Brown Clayey SANDi Trace Gravel

Project No. : 18818201
Project: H.O.D. LANDFILL RI/FS, Antioch, Illinois
0 Sample: HD-SU04-01

Date: 5/27/93
GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN, INC.
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Remarks:
" TESTED BY CLS

CHECKED BYQjL-S

APPROVED BY Ĵ fL

Sheet No.



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

BORING LOCATION:

SE 1/4 of SE 1A of Section 8 , T 46 N, R 10 E/U

NORTHING 2115399.4 EASTING 1051541.1

DATUM ELEVATION 764.9
DRILL RIG CME750ATV
ANGLE Vertical BEARING ——
SAMPLE HAMMER TORQUE FT-LBS
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M
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O
L

DRILLING METHOD: 4 1/4" ID HSA BORING NO.

W6S
SHEET

SAMPLING METHOD: 5' CME SAMPLING TUBE 2"
OD SPLIIT SPOON 14 - 16 FT

WATER LEVEL

TIME

DATE

CASING DEPTH

1 OF 1

DRILLING
START

TIME

DATE

4/16/93

FINISH

TIME

DATE

4/16/93
SUR FACE COND I T I ONS LOW LYING GRASS COVERED, TREED AREA

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

-

~ 5 759.9-

E i
— 10

750.5-
~ 15 7495.

749.0-

~-°

IT25

IT30

IT 35

-

38
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73

96

\ / *
* /

* i \
\ i \

v t
> ; \

'///#

LOGGED BY

r.~nt. ,., y., DATE

i

2

3

4

Black PEAT (FT)

1" Moist Greenish Organic Silly Clay Lens, Grades to 2"
Light Tan-Gray Silty to Fine Sand Layer over Fine to
Medium SAND (SM), Little Silt, Trace Clay

Grades Little Coarser Sand
(1/4" Gray Clayey Silt Lense at 12')

Stiff Greenish Gray Fat CLAY (CH), Trace Fine to
IN Coarse Sand, Little to Some Silt
\SAND (SP)

rr1
End of Boring at 16 Feet

Monitoring Well Set at 15 Ft
PID = None Detected

SJC

9/17/93 CHK'D BY DAP

S
A

M
P

LE
R

A
N

D
 

B
IT

SB

SB

SB

SS

DRILLING

C
A

S
IN

G
 

T
Y

P
E

CONTR

B
L

O
W

S
/F

O
O

T
O

N
 

C
A

S
IN

G

—

—

—

—

—

TEST RESULTS

W
A

TE
R

C
O

N
T

E
N

T 
X

L
IQ

U
ID

L
IM

IT
 

X

P
L

A
S

T
IC

L
IM

IT
 

X

S
P

E
C

IF
IC

G
R

A
V

IT
Y

O
T

H
E

R
T

E
S

T
S

1

1.5

E&F

CHAS MARKGRAF w



'EM

SOIL BOREHOLE LOG
S I T E NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

B O R I N G LOCATION:
SW 1/4 of SW1/4 of Section 9 , T 46 N, R 10 E/U
N O R T H I N G 2116326.0 EASTING 1053153 3
DATUM ELEVATION 780 2

D R I L L I N G METHOD: 4 1/4" ID HSA

SAMPLING METHOD: 5' CME SAMPLE TUBE (0 - 94
FT) 2" OP SPLIT SPOON (94 -100 FT) SHELBY
TUBE (29-31 FT)

WATER LEVEL
TIME
DATE

:ASING DEPTH

BORING NO.
W7D

SHEET

1 OF
DRILLING

START

TIME

DATE
4/13/93

F I N I S H

T I M E

DATE

4/13/93
D R I L L R I G CME750ATV SURFACE CONDITIONS GRASS COVERED PRAIRIE

ANGLE Vertical BEARING —
SAMPLE HAMMER TORQUE FT-LBS

z
I- O

I Ul M
K LJ t-o. u. «
Ul =>
Q Z Ul

M _l
Ul

779.2-

— <; 775.2-

o
10
E

SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS

10

-

3-20i
r
§.,
— 35

97

98

97

97

85

92

97

97

Approximately 6 -12" Black Top Soil, Organic Silt
Tan Laminated Silt (ML) With Limonite Precipitate,
Grades to More Grayish with Laminated Limonite

Gray Laminated Silty CLAY to Clayey SILT (CL/ML)
"\Inlerbedded wilh Tan Silt

Gray Lean Clay (CL), Little to Some Silt

Gray Lean CLAY (CL) with Little to Some Silt, with
Laminated Lenses of Silt, Little to Some Fine to Coarse
Sand

Gray Lean CLAY (CL) Little to Some Silt, Sand Pocket
with Coarse Gravel at 15 Feet, Trace to Little Fine to
Coarse Sand, and Fine Gravel, Shale Fragments Present

Gray Massive Lean CLAY (CL), Trace to Little Silt and
Trace Fine to Coarse Sand, Trace Fine to Coarse Gravel,
Shale Fragments
Approximately 6" Sandy Zone at 20 Ft

ShelbyTubeto31'
Collected CME Tube Sample 29' to 34'

Trace Shale Fragments

ui H
_l ID
Q.n a<c z

SB

SB

SB
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SB

SB

SB

SB

SB

TEST RESULTS
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H Z
« O
3 U -I -I

33

34 15
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2.5-
3.0

3.0

2.0-

LOGGED BY SJC D R I L L I N G CONTR E & F

DATE 9/17/93 CHK'D BY PAP CHAS. MARKGRAF



SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

SHEET

2 OF 3

BORING NO.
W7D
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10

11

12

13

14

15

16

17

18

19

20

2

Trace Shale Fragments

Gray Lean CLAY (CL), Little Silt Little Fine to Coarse
Sand, Trace Fine to Coarse Gravel, Approximately l/4mm
to 1mm thick Silt Lenses and Pockets Interhcc'dea in Clay

Approximately 10" Silt Layer at 67 to 68 Feet

3" Silt Layer at 71'

1/2" Silt Layer at 73', Silt Lenses Interbed

Cobbles at 75'

3" Silt Layer at 76J', Trace to Little Shale Fragments
Present, Few Silt Pockets and Lenses in Clay

Silty 2" Layer (Silry Clay Clayey Silt) at 81.5 Feet
2mm Silt Lens at S3'

1/2" Lens of Reddish Silty CLAY, Clayey SILT over 1"
-\ Lense of Gray Clayey SILT at 85' Grades to Grey CLAY !~

\{ v.L J /
Light Pinkish Gray Silty CLAY (CL), Little to Some Fine

^to Coarse Sand Little Fine Gravel, Trace Coarse Sand r
Fine to Medium Sand (SP)

7" Gray Clay Layer at 92' Grades to Coarse Sand and
Trace Clay, Gravel, and Silt, Fine Gravel at 95'
Medium Dense Fine to Medium SAND (SP)

Very Dense Fine to Medium SAND to 9T, Grades to
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch,
Illinois

SHEET

3 OF 3

BORING NO.
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L SAMPLE NUMBER
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DESCRIPTION OF MATERIALS

75 :.:;v;.';- 22
More Fine, Trace to Little Fine Gravel
Medium Dense Fine to Medium SAND (SP), Little Coarse
Sand, Trace to Little Fine Gravel

End of Boring at 100 Feet
Monitoring Well Set at 99.94 Feet

PID = None Detected
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SOIL BOREHOLE LOG
JITE NAME AND LOCATION H.O.D. Landfill - DRILLING METHOD: 4.25" IDHSA Surface tO 52'

Antioch, Illinois

r

30RING LOCATION:
S\V 1/4 of SW 1/4 of Section 9 .

8.25" IDHSA Surface to 50.5'
Wash Water to 77'; Mud tc 99
SAMPLING METHOD:

WATER LEVEL

T 46 N. R 10 EM T1ME

' NORTHING 2115325.8 EASTING 1052660.8 DATE

5 7/8" Rotary

3ATUM MSL ELEVATION 766.7 CASING DEPTH |

BORING NO.
W8D

SHEET !

1 OF 4

DRILLING
START

TIME

DATE

3/15/94

FINISH

TIME

DATE

3/17/94
DRILL RIG CME-850 Track Rig SURFACE CONDITIONS Grass Covered Berm

1 VNGLE Vertical BEARII>if\

SAMPLE HAMMER TORQUE FT-LBS
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H f t H
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T 762.9-

-5
760.7.

i

758.7

-10

1 - 752.7-

-15
750.9-

1 . 750.7

748.9-
r- 747.7-

L20 746.8-

i
- 744.7-

l~

BL
O

W
S/

6 
IN

.
O

N 
SA

M
PL

ER

RE
CO

VE
RY

 %

SY
M

BO
L SAMPLE NUMBER

AND
DESCRIPTION OF MATERIALS SA
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î̂
«• .•• f t*-
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Berm FILL: Brown Stiff to Very Stiff Silty Clay,
Vegetation Debris and Roots Present

Brown SANDY CLAY (SC)
Black Peat

Organic Very Soft Gray CLAY (OL), Little Silt, Trace
fine to Medium Sand, Roots Present

Gray Very Loose to Loose Fine to Coarse SAND
(SM/GC) and Fine Gravel, Some Silt and Clay

Gray Loose Fine to Coarse Sand Grades to Fine Sand
(SP), Trace to Little Medium Sand, Trace Silt and Clay

Gray Silty CLAY (CL), Little Fine to Coarse Sand, Trace
AFine Gravel r

Gray Medium Dense Fine to Coarse Sand (SP) and Silt,
Little Fine Gravel
Gray Silty CLAY (CL)

Black and White Medium SAND (SP/GC/GM), Little to
- Some Coarse Sand. Grades to Fine to Coarse Gravel and r\Sand. Trace to Little Silt and Clay /

Medium Dense Fine to Coarse GRAVEL (GC) Little to
Some Fine to Coarse Sand

Medium Dense Fine to Coarse SAND and GRAVEL
(SP/GP), Trace to Little Silt and Clay
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N
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' LOGGED BY Steven J. Chillson DRILLING CONTRi
ID: PS-WM1 DATE 9/19/94 CHKD BY FMS
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Stearns Drilling Co.
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SOIL BOREHOLE LOG
>ITE NAME AND LOCATION

Antioch, Illinois
H.O.D. Landfill - SHEET

2 OF 4

BORING NO. !

W8D !
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SAMPLE NUMBER
AND

DESCRIPTION OF MATERIALS SA
M
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AN
D 
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T

Grades to Trace Silt and Clay

Medium Dense Fine to Coarse (SP), Trace to Little Fine
Gravel

Gray Very Stiff Silty CLAY and GRAVEL (CL-GC)

Fine to Coarse SAND and GRAVEL (SP-GP). Trace to
Little Silt and Clay

Stiff to Very Stiff Gray Silry, Sandy, Gravelly, CLAY

Gray Stiff Silty CLAY (CL) Some Fine to Coarse Sand
and rine Gravel, Trace to Little Coarse Gravel
Medium Dense Fine to Coarse SAND and GRAVEL and
CLAY and SILT (SM/GC)

Stiff to Very Stiff Gray Silty CLAY (CL), Trace to Little
Fine to Coarse Sand

Grades to Trace Fine to Coarse SAND

6" Gray Silt Lens from 56.5' to 57', Grades from Very
Stiff to Hard

Grades from Stiff to Very Stiff
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| SOIL BOREHOLE LOG
i

SITE NAME AND LOCATION

. Antioch, Illinois
H.O.D. Landfill - SHEET

3 OF 4

BORING NO.

W8D
^_^

D
EP

TH
IN

 F
EE

T
(E
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—65
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L SAMPLE NUMBER

AND
DESCRIPTION OF MATERIALS
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3568

58
1314

36
11 14

2234
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5740
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3125
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k':"-67 [V?
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Medium Stiff to Very Stiff Gray Lean CLAY, Trace Silt
(CL)

Stiff to Very Stiff Fat CLAY (CH) Trace Silt

Gray Stiff to Very Stiff. Silty to Fat CLAY, Grades to
Silty CLAY, (CLVCH), Trace to Little Fine Sand, Trace
Fine Gravel

SA
M

PL
ER

AN
D 

BI
T

LJJ

CA
SI

NG
 T

YF
Medium Stiff to Very Stiff Silty CLAY (CL), Little Sand,
Trace to Little Medium to Coarse Sand, Trace Fine
Gravel

Very Dense Fine to Coarse SAND (SP), Trace to Little
Fine Gravel and Trace Coarse Gravel

Very Dense Fine to Coarse SAND and Gravel (SP-GP)

Dense Fine to Coarse SAND and GRAVEL (SP-GP),
Trace Silt and Clay

Very Dense Fine to Medium SAND (SP)
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SITE NAME AND LOCATION

Antioch, Illinois

SOIL BOREHOLE
H.O.D. Landfill -

LOG !
SHEET

4 OF 4

BORING NO. 1
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0.00-TH
Well No. ______W2D
Boring No. X-Ref: W2D

79.80--1
81.30

83.30--I

88.33-

Survey Coords:

MONITOR WELL CONSTRUCTION SUMMARY

2116648.2 N Elevation Ground Level 770 .7

1052499.9 E Top of Casing 773.04

Drilling Summary:

Total Depth 88.33 ft
Borehole Diameter 8.5 in
Casina Stick-uc Height: 2.34 ft
Driller Charles Markgraf E & F

Rig CME750 ATV
Bit(s) 4i in ID X 8J in. OD HSA

Drillina Fluid water

Protective Casing Aluminum WMX Spec. - 7f

Well Design & Specifications
Basis: Geologic Log X Geophysical Log

Casing String (s): C=Casing S=Screen.

Death String(s) Elevation
-2.3'. - ?3.3 j Cl ; 773. 04 - 6?.?. A

83.3 88.33 SI 687.4 - 682.37
.

1

-

Casing: Cl 2 in. ID Schedule 40 PVC flush
threaded

C2

Screen: Si 2 in. ID Schedule 40 PVC .010"
Slot Size

S2

Filter Pack: #30 Red flint sand
(81.3 to 83.3 ft) Fine silica sand
/• 7 Q O Q 1 O £ *- "\

GroutSeal: Bentonite Slurrv (0 - 79.8 ft)

Bentonite Seal: None
fine silica sand over filter pack

Comments:

Construction Time Log:

Task
Drilling

Geophys. Logging:
Casing:

Filter Placement:
Cementing:
Development:

Well Development:
Surge /purge w
steel cable fo
puny, on^ well
gallons .

Stabiiizaton Test Data:

Time pH

1
1

Recovery Data:
Q=

%

E 80 — — — -

O 40 — ———— -
V 20 — — —— -
E o ——— 1 — L
R 20
Y Time (

Start Finish

Date Time Date Time
1993

4/20 4 /2d

4/20 14/201

5/6 5/6

/ PVC bailer and
r 30 min. keck

-.',-OiiTni? = 7?7

Soec. Cond. Temo (C)

S0 =

1 i ! !
1 1 i

1 1 1 I ! i
1 1 ! i
1 1 1

40 60 80 100

)

c:::r.~
SJC/llr /DAP



0.00-

4.00-

5.30-

Well No. W3SA
Boring No. X-Ref: W3SA

MONITOR WELL CONSTRUCTION SUMMARY

Survey Coords: 2115185.3 N Elevation Ground Level 763.8

1051029. 2E

Drilling Summary.

Total Depth 16'
Borehole Diameter 8.5 in .
Casino Stick-up Height: 2 . 7 4 in .
Driller Charles Markgraf

Environmental and Foundation Drillin
Inc. (E & F)

Rig CME750 ATV
Bit(s) 4 .25 in. ID X 8.5 in. OD HSA

Drilling Fluid None

Protective Casing Aluminum WMX Spec.- 5ft

Well Design & Specifications
Basis: Geologic Log . X _ Geophysical Log

. Casing String (s): C=Casing S=Screen.

Deoth String(s) | Elevation
-7.74 - 5."- C1 1766.54-758.5

5.3 15.64 SI 1 758.5-748.16
I

-
-

Casing: Cl 2 in. ID Schedule 40 PVC flush
Thread

C2

Screen: Si 2 in. ID Schedule 40 P V C , . 010
Slot Size

S2

Rlter Pack: #45-55 Red flint sand (5-15.64
ft) fine silica sand (4.0-5ft)

Grout Seal: None

Bentonite Seal: Bentonite Chips (0-4feeO

Top of Casing

Construction Time Log:

Task
Drilling

Geophys. Logging:
Casing:

Filter Placement:
Cementing:
Development:

766.54

Start

Date Time
4/7

Finish

Date Time
4 /7

4/7 |4/7

5/5 5/5

Well Development:
Surged and purged with stainless
steel bailer and nylon rope. Pursj
24 g? l.i one. one well volur.o - ?. i-
gallons

Stabilizaton Test Data:

Time pH Soec. Cond. Temo (G

Recovery

R 100
E 80
C 60
O 40
V 20
E 0
R
Y

C
C
)ata:
3= S0 =

I I I 1i i
1
I

I I I

1 1
| I
| |
1 1

20 40 60 80 100
rime ( )

Comments:

CCHSV.

„
•t— H-

c -
s u
-: c

•H

O C.

u>*
^ Q
UJ O•~ o

ed
O

1

Js,-'
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1

;_ j

. I
M i

^

SJC/llr/DAP

15.64-



0 . 0 0 -
Well No. W3S3

B . 5 0 - -

17. 55 •-

22 .55 -

2 4 . 5 5 •

Boring No. X-Rel: W3SB

MONITOR WELL CONSTRUCTION SUMMARY

Survev Coords: 2115189. 4N Elevation Ground Level 763.7

1051027. 8E

Drilling Summary:

Total Depth 3 2 f t .
Borehole Diameter 8.5 in.
Casina Stick-up Height: 3.11 ft
Driller Charles Markgraf

Environmental & Foundation Drilling
Inc. (E & F)

Rig CME750 ATV
Bit(s) 4! in. ID X 81 in. OD HSA

Drilling Fluid None

Protective Casing Alum. WMX Spec. - 5ft

Well Design & Specifications
Basis: Geologic Log " Geophysical Log

Casing String (s): C=Casing S=Screen.

Deoth String(s) Elevation
-3.11 • 24.55 Cl 756.81 - 739.15
24.55 29 .57 SI 739.15 - 734.13

-
-
-

Cosing: Cl 2 in. ID Schedule 40 PVC flush
thread

C2

Screen: S1 2 in. ID Schedule 40 PVC .010
Slot Size

S2

Filter Pack: .v'AS-55 Red flint sand
(22.55 - 29.57 ft)

Grout Seal: Bentonite Slurry
(8.5 - 17.55 ft)

Bentonite Seal: Bentonite Chips
(17.55 - 22.55 f t ) , (0 - 8.5ft

Top of Casing 766.81

Construction Time Log:
Start

Task Date Time
Drilling 19931

4 /7

Geophys. Logging:
Casing:

Filter Placement: 4/7
Cementing:
Development: - 5/5

Finish

Date Time

4 /7

1

4/7

5/5

Well Development:
Sureed & Purged w/PVC bailer and
steel cable. Purged 200 gallons,
one veil "ol-rre = 4.7 gallons

Stabilizaton Test Data:

Time pH | Soec. Cond.

Recovery [
C

%
R 100
E 80
C 60
O 40
V 20
E 0
R
Y

Terno (Ci

)ata:
3= S0 =

I I I !
I I I I
I I 1 i
I I I I I
I I I I I

20 40 60 80 ICO
fime ( )

Comments: 18" pipe wrench dropped into annular space

crsr.^

U_;

c:

/— 'T

LJJ

5
z
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(

i

c.

c.

t
L
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O
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O

t i l

V. i

SJC/llr/DAP
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0.00- -E

Well No. _______IVJL)
Boring No. X-Ret: W3D

65.00-

70.90-

73.30-

78.00-

MONITOR WELL CONSTRUCTION SUMMARY

Survey Coords: 2115187.6 N Elevation Ground Level 763.73

1051022.7 E Top ol Casing 765.93

Drilling Summary:

Total Deoth 80 ft.
Borehole Diameter 8.5 in .
Casina Stick-up Height: 2.2 ft.
Driller Charles Markgraf E & F

Joel Ruda, ETI

Rig CME750 ATV
Bit(s) Sin. - 6in. roller bit rotarv

wash
Drilling Fluid 50 Ibs supergel X/100

gallon H20
Protective Casing Steel Well Box

Well Design & Specifications
Basis: Geologic Log . X Geophysical Log

Casing String (s): C=Casing S=Screen.

Depth String(s) Elevation
0 - Vv C) 763.7-3 - ~2~ 7?

-2.2 73.3 C2 765.9-3 - 690. A'i
73.3 78 SI 690.4-3 - 685.73

.

.

Casing: Cl 6in. ID Schedule 40 PVC,
flush threaded

C2 2in. ID Schedule 40 PVC.
flush threaded

Screen: Si 2in. ID Schedule 40 PVC.
.010 Slot Size

S2

Filter Pack: #45-55 Red flint sand
(70.9 - 78 f t . )

Grout Seal: 40 lb supergel/85 eallon
H 7 0 (0-65 f t }

BentoniteSeal:Bentonite Chips (65-70.91

Construction Time Log:
Start

Task Date Time
Drilling 1 993

4/28

Geophys. Logging:
Casing:

Finish

Date Time

5/151

Filter Placement: 5/25 I5J25
Cementing:
Development: 5/275/2^

Well Development:
Surged and Purged w/PVC bailers
and steel cable, Pursed 200
gallon, one veil volur.^_^JL^.

Stabilizaton Test Data:

Time pH Spec. Cond. Temrj (Q

Recovery Data:
Q= S~ =

W
%

I I i i i i !
E 80 I '• ' ' • •'•
c co I I I I ! !
n an I ! I I I I
° ° M l I I IV

E
 20

0 I i i i i i in
R 20 40 60 80 100
Y Time ( )

Comments:

cr:ir-~
SJC/llr/DAP



Well No. V4S
0.00-

4.00-

5.00-

15.00

1

• 'r-
/

Borinq No. X-Ref: W4S

MONITOR WELL CONSTRUCTION SUMMARY

Survey Coords: 2115202N Elevation Ground Level 767.5

£

1050628.3 E TopofCasing 7 6 9 . 9 7

Drilling Summary:

Total Deoth 16'
Borehole Diameter 8.5 in.
Casina Stick-up Height: 2 .47 ft
Driller Joel Ruda

Exploration Technolgv Inc. (ETI)
for (E & F)

Rig CME850
Bit(s) 4j in. ID X 8.5 in. OD HSA

Drillina Fluid None

Protective Casing Alum. WMX Spec.

Well Design & Specifications
Basis: Geologic Log " Geophysical Log

Casing String (s): C=Casing S=Screen.

Depth String(s) Elevation
-2.47 . 5 : CJ J 7 6 9 . 9 7 - 762.5

5 15 SI 1762 .5 - 752.5
1

.
-

Casing: Cl 2 in. ID Schedule 40 PVC flush
threaded

C2

Screen: Si 2 in. ID Schedule 40 PVC .010
Slot Size

S2

Filter Pack: Red f l int sand C4 - 15 f t")

Grout Seal: None
A

Bentoniie Seal: Hvdra ted Granular Bentonite
( 0 - 4 f t )

Construction Time Log:
Start Finish

Task Date Time Date Time
Drilling 1993

5/26 5/26

1 1
Geophys. Logging:
Casing:

Filter Placement: 5/26 |5/26j
Cementing:
Development: 6/1 6 / l j

Well Development:
Surged & Purged with PVC bailer
and steel cable. Purged 20 gals.
on-? well volume = 1.5 gallons

Stabilizaton Test Data:

Time | pH Soec. Cond. Temo (Cl
1
1
1
1
1

Recovery Data:
0= S0 =

%

c o ! ' " I ! i 1 !
c » 1 ' ' ' ' l ' !
„ M 1 1 1 1 1 t 1 1 1
° * 1 1 i 1 1 i 1 !
1 2° 1 1 1 1 1 . i 1
R 20 40 60 80 100
Y Time ( )

Comments: Pulled augers and redrilled w/wooden plug

cr:;svy

.
-

^ £î .

C3 "c

d J-l
C ^-

_ <

5 0

H
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^
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c
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0.00- II Well NO.
Boring No. X-Ret: W5S

MONITOR WELL CONSTRUCTION SUMMARY

•_»•

3.90-1

5.22- :• -

1C C1 _

!

Survey Coords:

Drilling Summary:

Total Depth
Borehole Diameter
Casing Stick-up Heigh
Driller Charles
Environmental
(E & Ft

2115375.1 N

1050760.5 E

16'
8.5'

t: 2 .39 '
Markgraf
& Foundation Drilling Ir

Rig CME 750 ATV
Bit(s) A If A" ID x 8.5 1 TDHSA

Drillina Fluid None

'/.

Protective Casing

Well Design & Spe
Basis: Geologic Log

Casing String (s): C=

Depth
-2.39. 5 .2Z

Alum WMX Spec. 5.5 ft

ctlications
X Geophysical Log

Casing S=Screen.

String(s) 1 Elevation
Cl 1773.49 - 765.88

5.22 - i 5 . 5 H SI I/68.8S - 755.59

Casing: Cl 2in ID Schedule

-
-
-

40 PVC flush
Thread

C2

Screen: Si 2" Schedule 40 PVC, 010 in.
Slot size

S2

Filter Pack: 45-55 Redflint filter sand
(3.9 - 15.51 ft)

Grout Seal: None

Bentonite Seal: Hydrated Granular Bentonite
( 0 - 3 9 ft)

Elevation Ground Level

Top of Casing

Construction Time Log:

Task
Drilling

c.
Geophys. Logging:
Casing:

Filter Placement:
Cementing:
Development:

771.10 ft MSL

773.49

Start

Date Time
1993

Finish

Date Time

4/21 k / 9 L

4/21

5/4

4/21!

5/4

Well Development:
Surged & purged w/PVC Bailer
& nylon rone. Purged 59.4
gallons, one well volume - 1.1 g£

Stabilizaton Test Data:

Time

Recovery

%
R 100
E 80
C 60
O 40
V 20
E 0
R
Y

pH Soec. Cond.

C
C

Temo (C)

)ata:
3= S0 =

I I I ! 1 I I !
1 1 1 1

1 ! i
1 1

1 1 1
20 40 60 80 ICO

Time ( )

Comments: Alconox solution was used for pre decon, of development
equipment.
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0.00- n wen INO. IV UO

4.80-

5 .00- - J

Survey Coords:

10515'

Boring No. X-Ref: W6S

MONITOR WELL CONSTRUCTION SUMMARY

2115399.4 N Elevation Ground Level 764 .9

1.1 E Top of Casing 767 .41

Drilling Summary:

Total Depth
Borehole Diameter

16'
8.5 in.

Casing Stick-up Height: 2.5'
Driller Charles Markeraf
Environmental & Foundation Drilling,
Inc. (E & F)

Rig CME750 ATV
Bit(s) 4i in. ID X 8. 5 in OD HSA

Drilling Fluid None

Protective Casing Aluminum WMX Spec.

Well Design & Specifications
Basis: Geologic Log X

Casing String (s): C=

Depth
-2.51 - 5 .02

5.02 15

Casing: Cl 2 in.
flush

Casing S=Sc

String(s)
Cl
SI

Geophysical Log

Teen.

Elevation
767.41 - 759.88
7i9.88 - 749. 9

-
-
-

ID Schedule 40 PVC
thread

C2

Screen: S1 2 in. ID Schedule 40 PVC .010"
Slot Size

S2

Filter Pack: #45-55 Red flint sand
(4 - 15 ft)

Grout Seal:

BentoniteSeakHydrated Bentonite Chios and
Granular (0 - 4 ft)

Construction Tme Log:
Start

Task Date Time
Drilling 1993

4/16

Geophys. Logging:
Casing:

Filter Placement: 4/16
Cementing:
Development: 5/4

Fin

Date

t/16

4/K

5/4

ish

Time

i

Well Development:
Surged & purged w/stainless
steel bailer and steel cable
purged 75 gallons, one volume =
2.1 gallons

Stabilizaton Test Data:

Time pH Spec. Cond. Temp (C)

Recovery Data:
Q= S0 =

£ 80 — — — — — —— —— -

O 40 —— —— — —— —— —— ——

V 20 — — — — —— —— ——
£ 0 —— ' —— ' —— 1 ———— 1 —— 1 —— 1 ————— --

R 20 40 60 80 100
Y Time ( )

Comments:

CCNffJV
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0.00- rar

90.00-

93.00-
94.92-

99.94-

Boring No. X-Ret: V7D

MONITOR WELL CONSTRUCTION SUMMARY

Survey Coords: 2116326 N Elevation Ground Level 780.2

1053153.3 E Top of Casing 782.87

Drilling Summary:

Total Depth 100 ft
Borehole Diameter 8.5 in .
Casino Stick-up Height: 2.67 ft
Driller Charles Markgraf E & F

Rig CME750 ATV
Bit(s) 41 in. ID X 8j in. OD HSA

Drillina Fluid Water

Protective Casing Alum. WMX Spec. - 7ft

Well Design & Specifications
Basis: Geologic Log X Geophysical Log

Casing String (s): C=Casing S=Screen.

Deoth String(s) (Elevation
-2.67 - 94.921 Cl |782.87 - 685.28
94. 9Z 99.94 Si 685. 2« - t>8G.26

-
.
-

Casing: Cl 2 in. ID Schedule 40 PVC,
flush threaded

C2

Screen: Si 2 in. ID Schedule 40 PVC,
.010 Slot Size

S2
I

Filter Pack: #45-55 Red flint sand
(93-99.94 f t )

Grout Seal: Bentonite slurrv
(0-90 ft)

Bentonite Seal: Bentonite Chips (90-93 ft)

Construction Time Log:
Start

Task Date Time
Drilling 1 993

4/14

Geophys. Logging:
Casing:

Filter Placement: 4/14
Cementing:
Development: 5/5

Finish

Date Time

*/14

1

4/14

4/14
1

Well Development:
Surged & purged for 30 min. with
PVC bailer and cable. Purged
100 gallons with keck pumn.
one well volume = 8.2'^ eallous

Stabiiizaton Test Data:

Time pH Soec. Cond. Ternc (Cl

Recovery Data:
G= S0 =

j | | | | |

C CO 1 1 i iO 6 0 l i i
0 * —————————————
I » i ZCZ3
R 20 40 60 80 100
Y Time (

Comments:
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Boring No. X-Ref: W8D

MONITOR WELL CONSTRUCTION SUMMARY

Survey Coords: N:211 5325.82 Elevation Ground Level 766.68

E:1 052660.77

Drilling Summary:

Total Depth 94 Feet
Borehole Diameter 1 4.5 to 52", 5 1/6' 32' - 94'
Casing Stick-up Height:
Driller Steams Drilling Company

Rich Bennett

Rig CME850 Truck Rig
Bit(s) 4 1/4" ID x 8 1/2"ODHSA. 104/4" ID x 14 1/2ODHSA,
5 7/8" Tricone roller bit Rotary Wash
Drillina Fluid Water and mud
mud = 45 Ibs quickgel to appx. 90 gallon H2O
Protective Casing Steel Well Protective Top

Well Design & Specifications
Basis: GeoloaicLoq X Geophysical Log

Casing String (s): C=Casing S=Screen.

Depth String(s) Elevation
-0.8ft 50.5 C1 767.48- 716.18
-1.46ft 88.97 C2 768.14 - 677.71
88.97ft 94 S1 677.71 - 672.68

-
-

Casing: Cl 6" Carbon Steel Black Pipe/Threaded

C2 2" ID Schedule 40 PVC Rush Thread

Screen: S1 2' ID x4" OD Schedule 40 PVC U-Packit
Screen with #7 Filter pack (45-55)

S2

Filter Pack: Global #45-55 U-Pack t Filter Sand
#5 Sand Pack (#30-40) (94-76.6) #7 Global Sand
(76.6-75)

Grout Seal: Black pipe casing • 255 gallons cement bentonite

grout (6' 50.5'). PVC well casing - bentonite grout/175 Ibs
Benseal bentonite/85 gallons H2O 0.5 Ibs of aqua grout catalyst (73-4)

Bentonite Seal: Bentonite Chips (75-73')

Top of Casing 768.14

Construction Time Log:
St

Task Date
Drilling 1994

3/15

Geophys. Logging:
Casing:

Filter Placement: 3/17
Cementing:
Development:

3/16
3/21

art

Time

Finish

Date Time

3/17

3/17
3/16
3/21

Well Development:
Surged and purged w/rod pump purged 300 gallons.
one well volume -9.4 gallons

Stabilizaton Test Data:

Time pH Spec. Cond. Temp (C)

Recovery Data:
Q= S0 =

R < rtrt
E 80 ——

C 60 ——

O 40 —

V 20 —
E 0 —— I —————————————————————
R 20 40 60 80 100

Y Time ( )

Comments:
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APPENDIX K

RESULTS OF IN-FIELD HYDRAULIC CONDUCTIVITY TESTING



' EM

A Q T E S O L V R E S U L T S
Version 1.10

07/23/93 12:11:59

TEST DESCRIPTION

Data set........... hodusls.dat
Data set title..... HODUS1S

Knowns and Constants:
No. of data points.................. 70
Radius of well casing............... 0.083
Radius of well...................... 0.42
Aquifer saturated thickness......... 7
Well screen length.................. 5.7
Static height of water in well...... 10.6
Log(Re/Rw).......................... 2.236
A, B, C............................. 0.000, 0.000, 1.446

ANALYTICAL METHOD

Bouwer-Rioe (Ur.confined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 9.9055E-004 +/- 3.0552E-005
yO = 2.7259E+000 +/- 2.7130E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 69
Number of estimated parameters.... 2
Degrees of freedom................ 67
Residual mean..................... 0.03595
Residual standard deviation....... 0.1162
Residual variance................. 0.01351

Model Residuals:

Time Observed Calculated Residual Weight



0.0033
0.0066
0.0099
0.0133
0.0166
0.0233
0.0266
0.03

0.0333
0.05

0.0666
0.0833

0.1
0.1166
0.1333
0.15

0.1666
0.1833

0.2
0.2166
0.2333
0.25

0.2666
0.2833

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667
0.75

0.8333
0.9167

1
1.0833
1.1667
1.25

1.3333
1.4166

1.5
1.5833
1.6667
1.75

1.8333
1.9167

2
2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

3.22
3.03
2.85
2.8
2.78
2.74
2.72
2.71
2.69
2.61
2.56
2.52
2.48
2.44
2.41
2.37
2.33
2.3

2.27
2.24
2.2

2.18
2.15
2.12
2.09
2.07
2.04
.91
.8
.69
.59
1.5
.42
.35

1.27
1.21
1.15
1.09
1.04
0.99
0.94
0.91
0.85
0.82
0.77
0.74
0.71
0.55
0.44
0.36
0.31
0.24
0.22
0.18
0.17
0.16
0.14
0.12
0.12

2.7193
2.7127
2.7062
2.6994
2.6929
2.6797
2.6732
2.6666
2.6601
2.6278
2.596
2.5644
2.5332
2.5025
2.4721
2.442
2.4125
2.3831
2.3541
2.3256
2.2973
2.2694
2.2419
2.2146
2.1877
2.1612
2.1349
2.0083
1.8893
1.7774
1.672

1.5729
1.4797
1.392

1.3095
1.2319
1.1589
1.0902
1.0256
0.96487
0.90764
0.85387
0.80323
0.75564
0.71088
0.66871
0.6291
0.43603
0.30222
0.20947
0.14519
0.10063
0.069749
0.048344
0.033507
0.023224
0.016097
0.011157
0.0077331

0.50072
0.31729
0.14385
0.10058
0.087106
0.060301
0.046776
0.043431
0.029875

-0.017755
-0.035969
-0.04438

-0.053175
-0.062533
-0.062081
-0.071999
-0.08246
-0.083104
-0.084105
-0.085629
-0.09733
-0.089374
-0.091924
-0.094642
-0.097693
-0.091231
-0.094931
-0.098306
-0.089329
-0.087401
-0.081981
-0.072929
-0.059746
-0.04198

-0.039516
-0.021937
-0.0088696
-0.0002155
0.014371
0.025132
0.032359
0.05613
0.046774
0.064359
0.059125
0.071288
0.080904
0.11397
0.13778
0.15053
0.16481
0.13937
0.15025
0.13166
0.13649
0.13678
0.1239
0.10884
0.11227

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1

1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1

1
1



8.5
9

9.5
10
12
14
16
18
20
22

o.i;
0.1
0.1
0.
0.

0.1
0.

0.1
0.0'
0.1

> 0.0053599
0.003715

0.0025749
0.0017847

0.00041189
9.5059E-005
2.1938E-005
5.063 IE-006

3 1.1685E-006
2.6968E-007

0.11464
0.10628
0.10743

0.098215
0.099588

0.1099
0.099978
0.10999

0.089999
0.1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

K
yo

Estimate
9.9055E-004
2.7259E+000

TYPE CURVE DATA

K = 7.10865E-004
yO - 2.62271E+000

Time Drawdown Time Drawdown

O.OOOE+000 2.623E+000 2.200E+001 2.465E-005

Time Drawdown
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A Q T E S O L V R E S U L T S
Version 1.10

07/23/93 10:38:36

TEST DESCRIPTION

Data set........... hodus3s.dat
Data set title..... HODUS3S

Knowns and Constants:
No. of data points.................. 18
Radius of well casing............... 0.083
Radius of well...................... 0.42
Aquifer saturated thickness......... 23
Well screen length.................. 5.3
Static height of water in well...... 17.22
Log(Re/Rw).......................... 1.959
A, B, C............................. 1.964, 0.283, 0.000

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 4.1747E-002+/- 3.1394E-003
yO = 2.9503E+000 +/- 1.2233E-001

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 17
Number of estimated parameters.... 2
Degrees of freedom................ 15
Residual mean..................... -0.008399
Residual standard deviation....... 0.1431
Residual variance................. 0.02047

Model Residuals:

Time Observed Calculated Residual Weight



0.0033
0.0066
0.0099
0.0133
0.0166
0.02

0.0233
0.0266
0.03

0.0333
0.05

0.0666
0.0833

0.1
0.1166
0.15

0.1666

2.85
1.95
2.05
2.05
1.87
1.65
1.44
1.21
1.08
0.95
0.51
0.27
0.15
0.08
0.04
0.01
0.01

2.6476
2.3761
2.1324
1.9074
1.7117
1.5311
1.3741
1.2331
1.103
0.9899

0.57246
0.33214
0.19208
0.11108
0.064448
0.021554
0.012505

0.20236
-0.42608
-0.082361
0.14262
0.15826
0.11886
0.065912
-0.023148
-0.023041
-0.039902
-0.062462
-0.062143
-0.042079
-0.031079
-0.024448
-0.011554
-0.0025054

1
1
1
1
1
1
1
1

1
1
1
1
1

1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.1747E-002
yO = 2.9503E+000

TYPE CURVE DATA

K = 4.17474E-002
yO = 2.95025E+000

Time Drawdown Time Drawdown

O.OOOE+000 2.950E+000 l.OOOE+000 1.689E-014

Time Drawdown
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DATA SET:
hodus3s.dat

0 7 / 2 3 1 9 3

AQUIFER T Y P E :
Unconf t ned

SOLUTION METHOD:
B o u w e r - R i c e

ESTIMATED PARAMETERS
C : 0.04175 f t / m m
yO = 2 95 ft

TEST D A T A :
HO : 3 19 ft

re = 0 . 0 8 3 f t
rw = 0 . 4 2 f t
L = 5.3 ft
b = 23. ft
H = 17 .22 ft



A Q T E S O L V R E S U L T S
Version 1.10

07/23/93 09:39:32

TEST DESCRIPTION

Data set........... hodus3d.dat
Data set title..... HODUS3D

Knowns and Constants:
No. of data points.................. 73
Radius of well casing............... 0.083
Radius of well...................... 0.25
Aquifer saturated thickness......... 45
Well screen length.................. 5.3
Static height of water in well...... 46.3
Log(Re/Rw).......................... 3.44
A, B, C............................. 0.000, 0.000, 1.697

••" ============================================
ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 3.1761E-004 +/- 6.9269E-006
yO = 3.3793E+001 +/- 6.6736E-001

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 23
Number of estimated parameters.... 2
Degrees of freedom................ 21
Residual mean..................... -0.1087
Residual standard deviation....... 0.3955
Residual variance................. 0.1565

Model Residuals:

Time Observed Calculated Residual Weight



__ :r

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10
12
14
16
18
20
22
24
26
28

19.77
18.98
17.82
16.62
15.59
14.52
13.67
12.78
12.02
11.06
10.33
9.66
8.99
8.39
6.07
4.56
3.18
2.14
1.43
0.91
0.48
0.22
0.06

20.552
19.142
17.83
16.607
15.468
14.407
13.419
12.499
11.642
10.844

10.1
9.4074
8.7622
8.1614
6.1426
4.6232
3.4796
2.6189
1.9711
1.4835
1.1166
0.84036
0.63249

-0.78185
-0.16247

-0.0097381
0.01297
0.12183
0.11259
0.2506
0.28086
0.37801
0.21639
0.23001
0.25263
0.22776
0.22865

-0.072571
-0.063152
-0.29958
-0.47887
-0.54107
-0.57351
-0.63655
-0.62036
-0.57249

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 3.1761E-004
yO = 3.3793E+001

TYPE CURVE DATA

K = 3.1761 IE-004
yO = 3.37926E+001

Time Drawdown Time Drawdown

O.OOOE-tOOO 3.379E+001 2.800E+001 6.325E-001

Time Drawdown
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0. 5.6 11.2 16.8

Time (min)
22.4- 28.

DATA SET:
hodus3d.dat

0 7 / 2 3 ( 9 3

AQUIFER TYPE:
U n c o n f i n e d

SOLUTION METHOD:
B o u w e r - R i c e

ESTIMATED PARAMETERS:
K = 0 . 0 0 0 3 1 7 6 f t / m m
XD = 3 3 . 7 9 ( t

TEST DATA:
HO = 1 9 . 7 7 f t
r e = 0 . 0 3 3 f t
rw = 0 . 2 5 f t
I = 5.3 ft
b r 45 ft

H r 4?. 3 ft



A Q T E S O L V R E S U L T S
Version 1.10

07/23/93 11:05:16

TEST DESCRIPTION

Data set........... hodus4s.dat
Data set title..... HODUS4S

Knowns and Constants:
No. of data points.................. 62
Radius of well casing............... 0.083
Radius of well...................... 0.42
Aquifer saturated thickness......... 13
Well screen length.................. 5.7
Static height of water in well...... 14.05
Log(Re/Rw).......................... 2.381
A, B, C............................. 0.000, 0.000, 1.446

ANALYTICAL METHOD

Br.-iwer-7?;ce (TJnconf'ned Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.5331E-002
yO = 2.6111E+000

TYPE CURVE DATA

K = 4.53312E-002
yO = 1.16866E+000

Time Drawdown Time Drawdown Time Drawdown

O.OOOE+000 1.169E+000 3.000E+000 1.067E-041
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DATA SET:
hodus4s .dat

0 7 / 2 3 / 9 3

AQUIFER TYPE:
Unconf i ned

SOLUTION METHOD:
B o u w e r - H i c e

ESTIMATED PARAMETERS:
K = 0 . 0 4 5 3 3 f l lmin
yO = 1. 169 ft

TEST D A T A :
HO = 3.3 ft
re = 0 .083 f t
rw = 0 . 4 2 f t
L = 5.7 ft
b = 13. ft
« = 1 4 . 0 5 f t



A Q T E S O L V R E S U L T S
Version 1.10

07/23/93 12:29:48

TEST DESCRIPTION

Data set........... hodus6s.dat
Data set title..... HODUS6S

Knowns and Constants:
No. of data points.................. 53
Radius of well casing............... 0.083
Radius of well...................... 0.42
Aquifer saturated thickness......... 36
Well screen length.................. 5.7
Static height of water in well...... 37.31
Log(Re/Rw).......................... 2.843
A, B, C............................. 0.000, 0.000, 1.446

ANALYTICAL METHOD

Bcuwer-Rice (Unccnfjr.ed ACji fer Sl-ig T2st)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 1.0188E-001 +/- 1.2365E-002
yO = 2.5321E+000+/- 1.9691E-001

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 14
Number of estimated parameters.... 2
Degrees of freedom................ 12
Residual mean..................... 0.04055
Residual standard deviation....... 0.1558
Residual variance................. 0.02429

Model Residuals:

Time Observed Calculated Residual Weight



0.0033
0.0066
0.0099
0.0133
0.0166
0.02

0.0233
0.0266

0.1
0.1166
0.1333
0.2166
0.2333
0.25

1.91
1.75
1.6
1.3
1.03
0.75
0.52
0.26
0.21
0.23
0.1
0.06
0.06
0.03

2.0821
1.7121
1.4079
1.1509
0.94634
0.77357
0.6361
0.52306

0.0067385
0.0025184
0.00093565
6.702E-006
2.49E-006

9.2508E-007

-0.17215
0.037861
0.19212
0.14915
0.083661
-0.02357
-0.1161
-0.26306
0.20326
0.22748
0.099064
0.059993
0.059998
0.029999

1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.0188E-001
yO = 2.5321E+000

TYPE CURVE DATA

K = 1.01876E-001
yO = 2.53212E+000

Time Drawdown Time Drawdown

O.OOOE+000 2.532E+000 3.000E+000 1.432E-077

Time Drawdown



HODUS6S

10.

-
^ i.
c
ie
0
a
0,
« 0.1

0.01
0

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 II II 1 1 1 II 1 1 1 1 1 1 II 1 1 1 1 V-

-
-

-

-

•o —

0

CDO

0 0 0 0

I I II II UlJll UkUiUAkUliU! Ik I I l l l l l l I l l l l l l l l ,

0.6 1.2 1.8 2.4 3
Time (min)

DATA SET:
hodus6s .da t

0 7 ( 2 3 / 9 3

AOUIF.ER T Y P E :
Unconf ined

SOLUTION METHOD:
Bouwer - R i c e

ESTIMATED PARAMETERS:
K = 0. 1019 f t / m m
yd = 2 . 5 3 2 f t

TEST DATA:
HO = 1 91 ft
re = 0.083 ft
rw = 0.42 ft
L = 5.7 fl
b : 36. ft
H - 37. ?1 ft



A Q T E S O L V R E S U L T S
Version 1.10

07/23/93 09:17:40

TEST DESCRIPTION

Data set........... hodus6d.dat
Data set title..... HODUS6D

Knowns and Constants:
No. of data points.................. 60
Radius of well casing............... 0.083
Radius of well...................... 0.33
Aquifer saturated thickness......... 9.17
Well screen length.................. 5.7
Static height of water in well...... 45.64
Log(Re/Rw).......................... 3.181
A, B, C............................. 0.000, 0.000, 1.575

ANALYTICAL METHOD

nouw?r-Rice (Urcon*"ined At;uife- Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 1.5072E-003 +/- 1.1139E-004
yO = 2.0692E+001 +/- 8.8470E-001

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 28
Number of estimated parameters.... 2
Degrees of freedom................ 26
Residual mean..................... -0.235
Residual standard deviation....... 1.786
Residual variance................. 3.189

Model Residuals:

Time Observed Calculated Residual Weight



0.0033 18.83 20.639 -1.8089 1
0.0133 18.4 20.478 -2.0777 1
0.0166 18.16 20.425 -2.2648 1

0.15 17.94 18.397 -0.45663 1
0.5 17.91 13.982 3.9279 1

0.5833 16.63 13.098 3.5319 1
0.6667 15.24 12.269 2.9709 1

0.75 13.85 11.493 2.3565 1
0.8333 12.51 10.767 1.7431 1
0.9167 11.42 10.085 1.3346 1

1 10.37 9.4479 0.92215 1
1.0833 9.15 8.8506 0.29943 1
1.1667 8.3 8.2904 0.0095951 1

1.25 7.46 7.7663 -0.3063 1
1.3333 6.51 7.2753 -0.76532 1
1.4166 5.98 6.8154 -0.83539 1

1.5 5.41 6.384 -0.97403 1
1.5833 4.79 5.9804 -1.1904 1
1.6667 4.26 5.6019 -1.3419 1

1.75 3.86 5.2478 -1.3878 1
1.8333 3.45 4.916 -1.466 1
1.9167 2.95 4.6049 -1.6549 1

2 2.69 4.3138 -1.6238 1
2.5 1.18 2.9149 -1.7349 1
3 0.61 1.9696 -1.3596 1

3.5 0.26 1.3309 -1.0709 1
4 0.09 0.8993 -0.8093 1

4.5 0.06 0.60767 -0.54767 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.5072E-003
yO = 2.0692E4001

TYPE CURVE DATA

K = 2.14444E-003
yO = 2.21310E4001

Time Drawdown Time Drawdown Time Drawdown

O.OOOE+000 2.213E+001 2.600E+001 5.621E-012
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DATA SET:
f iodus6d.dat

0 7 / 2 3 / 9 3

AQUIFER TYPE:
Unconf ined

SOLUTION METHOD:
Bouwer - R i c e

ESTIMATED PARAMETERS:
1C = 0.002m f t /mm
>0 = 2M3 It

TEST DATA:
HO : 19 14 ft

rc = 0 033 ft
rw = 0 . 3 3 f t
L = 5.1 ft
b = 9 11 ft
H - *"• 64 (t

2 10.4 15.6 20.8 26.
Time (min)



A Q T E S O L V R E S U L T S
Version 1.10

07/21/93 09:53:58

TEST DESCRIPTION

Data set........... a:hodw3sb.dat
Data set title..... HODW3SB

Knowns and Constants:
No. of data points.................. 20
Radius of well casing............... 0.083
Radius of well...................... 0.33
Aquifer saturated thickness......... 27.85
Well screen length.................. 4.3
Static height of water in well...... 27.85
Log(Re/Rw).......................... 2.799
A, B, C............................. 0.000, 0.000, 1.424

ANALYTICAL METHOD

Bouver R;C3 (Ur.vonfir.ed Aquifer C'~g T-st)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 1.4052E-001 +/- 9.7995E-003
yO = 7.5571E+000 +/- 3.7373E-001

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 17
Number of estimated parameters.... 2
Degrees of freedom................ 15
Residual mean..................... 0.01731
Residual standard deviation....... 0.304
Residual variance................. 0.09241

Model Residuals:

Time Observed Calculated Residual Weight



0.0033
0.0066
0.0099
0.0133
0.0166
0.02

0.0233
0.0266
0.03

0.0333
0.1

0.1166
0.1833
0.2

0.2166
0.2333
0.25

5.61
5.2

4.45
3.69
2.96

2.22
1.62
1.15

0.78
0.41

0.31
0.2

0.07
0.07

0.06
0.06

0.04

6.1451
4.9968
4.0632
3.2833
2.6698

2.1574
1.7543
1.4265

1.1527
0.93731

0.014329
0.0050621

7.7386E-005
2.7168E-005
9.5981E-006
3.3697E-006
1.183E-006

-0.53506
0.20316
0.38684
0.40669
0.29019

0.062616
-0.13427
-0.27648

-0.37269
-0.52731
0.29567
0.19494
0.069923

0.069973
0.05999

0.059997
0.039999

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.4052E-001
yO = 7.5571E+000

TYPE CURVE DATA

K = 1.40521E-001
yO = 7.55713E+000

Time Drawdown Time Drawdown

O.OOOE4000 7.557E+000 1.600E4000 2.109E-043

Time Drawdown
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DATA SET:
a :hod*3sb .da t

0 7 J J 1 / 9 3

AOUIfER TYPE :
Unconf i ned

SOLUTION METHOD:
Bouwer -B i ce

ESTIMATED PARAMETERS:
1C = 0. H05 f t (m in
»0 = 7 . 5 5 7 f t

TEST D A T A :
HO : 6 02 ft

re = O . O B 3 f t
r* = 0.33 ft
L = 4.3 f t
b = 27 .85 ft
H i 27 ?e. ft
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A Q T E S O L V R E S U L T S
Version 1.10

07/23/93 08:56:05

TEST DESCRIPTION

Data set........... hodw3d.dat
Data set title..... HODW3D

Knowns and Constants:
No. of data points.................. 68
Radius of well casing............... 0.083
Radius of well...................... 0.33
Aquifer saturated thickness......... 45
Well screen length.................. 4.3
Static height of water in well...... 43.53
Log(Re/Rw).......................... 2.442
A, B, C............................. 1.973, 0.286, 0.000

ANALYTICAL METHOD

p.r:-.>-.--r.'c.*. (Un-onfined \quifer Slug T~st)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 7.3898E-004 +/- 4.0658E-006
yO = 8.7817E+000+/- 1.4418E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 61
Number of estimated parameters.... 2
Degrees of freedom................ 59
Residual mean..................... -0.008165
Residual standard deviation....... 0.06369
Residual variance................. 0.004056

Model Residuals:

Time Observed Calculated Residual Weight
-



0
0

0

0.02
.0233
.0266
0.03
.0333
0.05

0.0666
0

0
0

0
0

0
0

0
0

0
0
0

0
0

C
0

1
1

1
1

1

.0833
0.1

.1166

.1333
0.15
.1666
.1833
0.2

.2166

.2333
0.25
.2666
.2833
0.3

.3166

.3333

.4167
0.5

.5833

.6667
0.75
.fi;-~?
.9167

1
.0833
.1667
1.25
.3333
.4166
1.5

.5833
1.6667

1
1

1.75
.8333
.9167

2
2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

8.91
8.85
8.85
8.76
8.74
8.6
8.53
8.46

8.42
8.36
8.3

8.25
8.19
8.14

8.14
8.01
7.92
7.95
7.89
7.84

7.78
7.75
7.71
7.45

7.22
7

6.83
6.62
6.̂ 2
6.25

6.07
5.85
5.66
5.5
5.35
5.16

5.03
4.84
4.73
4.59
4.43
4.34

4.21
3.45
2.8

2.35
1.94
1.51
1.34
1.04
0.89
0.71
0.56
0.47
0.31
0.29
0.26
0.22
0.14

8.7156
8.7047
8.6939
8.6827
8.6719
8.6173
8.5635
8.5096
8.4561
8.4032
8.3504
8.2979
8.246
8.1941
8.1426
8.0917
8.0408
7.9902
7.9403
7.8903
7.8407
7.7917
7.7427
7.5025
7.2701
7.0449
6.8264
6.6149

6.4!
6.2112
6.0188
5.8323
5.6514
5.4763
5.3067
5.1423
4.9828
4.8284
4.6787
4.5337
4.3933
4.257

4.1251
3.4151
2.8273
2.3406
1.9377
1.6042
1.3281
1.0995
0.91024
0.75357
0.62386
0.51648
0.42758
0.35398
0.29305
0.24261
0.20085

0.19444 1
0.1453 1
0.15614
0.0773 1
0.068118

-0.017343 1
-0.033471
-0.049614
-0.036096 1
-0.043231
-0.050382
-0.047865
-0.05599
-0.05413

-0.0025958
-0.081691
-0.1208

-0.040232
-0.05028
-0.050342
-0.060719 1
-0.041702
-0.032698
-0.05255

-0.050125 1
-0.0449 1

0.0036055
0.0050838
C.OIOOH :
0.038824
0.051243 1
0.017701
0.008596
0.023674 1
0.043328
0.017726
0.047219 1
0.011583
0.051342
0.056284 1
0.036736
0.082998
0.084878 1
0.034913
-0.027266
0.0093758
0.0022548
-0.094212
0.011913
-0.059491
-0.020241
-0.043566
-0.063859
-0.046478
-0.11758
-0.063982
-0.033053
-0.022611
-0.060852

1

1
1

1
1
I
I
1
I
1
I
I
1
1

1
1
1

1
I

1

1
1

1

1
1

1
1



12
14

0.01 0.094349 -0.084349
0.01 0.04432 -0.03432

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 7.3898E-004
yO = 8.7817E+000

TYPE CURVE DATA

K = 7.38976E-004
yO = 8.78167E+000

Time Drawdown Time Drawdown Time Drawdown

O.OOOE+000 8.782E+000 2.200E+001 2.I58E-003

TYPE CURVE DATA

K = 7.38976E-004
yO = 8.78167E+000

Time Drawdown Time Drawdown Time Drawdown

O.OOOE+000 8.782E+000 2.200E+001 2.158E-003

TYPE CURVE DATA

K = 7.38976E-004
yO = 8.78167E+000

Time Drawdown Time Drawdown Time Drawdown

O.OOOE+000 8.782E+000 2.200E+001 2.158E-003



HODW3D

I I I I I I I I | l I I I I I I I I | l l I I I I I ! l | l l I I l l l l ! | l l I I I I M H

0.01 H ii n 111 li 111 M ii il n ii n ki i lui ini nUi ii M i nJ
"0. 4.4 8.8 13.2 17.6 22.

Time (min)

DATA SET:
hodw3d.dat

0 7 / 2 3 / 9 3

AQUIFER TYPE:
Unconf ined

SOLUTION METHOD:
Bouwer-B ice

ESTIMATED PARAMETERS:
f. = 0 .000739 f t / m m
rO = 8 . 7 8 2 f l

TEST DATA:
HO = 12.99 fl
re = D OB3 fl
rw = 0.33 fl
L = «.3 II
b = 15. fl



A Q T E S O L V R E S U L T S
Version 1.10

07/20/93 14:33:22

TEST DESCRIPTION

Data set........... HODW4S.DAT
Data set title..... HODW4S

Knowns and Constants:
No. of data points.................. 12
Radius of well casing............... 0.037
Radius of well...................... 0.33
Aquifer saturated thickness......... 9.36
Well screen length.................. 9.25
Static height of water in well...... 9.36
Log(Re/Rw).......................... 2.52
A, B, C............................. 0.000, 0.000, 1.907

ANALYTICAL METHOD

Bonwer-Rice (Urn onfine'f Aqi'ifer S?ug T;r;

=s=====:=r:=========r====s:============:===========:=======s=sr==:====

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 1.8523E-002 +/- 1.6301E-003
yO = 7.9727E+000 +/- 7.6883E-001

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 11
Number of estimated parameters.... 2
Degrees of freedom................ 9
Residual mean..................... -0.01285
Residual standard deviation....... 0.2414
Residual variance................. 0.05828

Model Residuals:

Time Observed Calculated Residual ~ Weight



: r

0.0066
0.0099
0.0133
0.0166
0.02

0.0233
0.0266
0.03

0.0333
0.05

0.0666

3.81
3.58
2.16
1.4

0.93
0.68
0.53
0.39
0.29
0.07
0.01

4.1386
2.9818
2.1271
1.5326
1.0933
0.78768
0.56751
0.40484
0.29168

0.055515
0.010671

-0.32863
0.59818
0.032879
-0.13256
-0.16327
-0.10768
-0.037514
-0.014844
-0.0016836
0.014485

-0.00067128

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.8523E-002
yO = 7.9727E4000

TYPE CURVE DATA

K = 1.85233E-002
yO = 7.97274E4000

Time Drawdown Time Drawdown

O.OOOE+000 7.973E+000 l.OOOE+000 5.723E-043

Time Drawdown
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A Q T E S O L V R E S U L T S
Version 1.10

07/21/93 10:12:13

TEST DESCRIPTION

Data set........... aihodw5s.dat
Data set title..... HODW5S

Knowns and Constants:
No. of data points.................. 37
Radius of well casing............... 0.037
Radius of well...................... 0.33
Aquifer saturated thickness......... 6.53
Well screen length.................. 9.12
Static height of water in well...... 6.53
Log(Re/Rw).......................... 2.288
A, B, C............................. 0.000, 0.000, 1.895

ANALYTICAL METHOD

Bouv.-sr-I:.\r (Ur-onfiucd Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 5.6307E-003 +/- 2.2088E-004
yO = 1.5763E4000 +/- 3.4140E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 34
Number of estimated parameters.... 2
Degrees of freedom................ 32
Residual mean..................... 0.01546
Residual standard deviation....... 0.04
Residual variance................. 0.0016

Model Residuals:

Time Observed Calculated Residual Weight



0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1
0.1166
0.1333

0.15
0.1666
0.1833
0.2

0.2166
0.2333

0.25
0.2666
0.2833
0.3

0.3166
0.3333
0.4167
0.5

0.5833
0.6667

0.75
0.8333

1.42
1.26
1.28
0.91
0.85
0.82
0.72
0.66
0.62
0.53
0.3
0.18
0.12

0.09
0.06
0.05
0.04
0.03
0.03

0.03
0.03
0.03
0.03
0.03
0.03

0.03
0.02
0.02
O.C2
0.02
0.02
0.02
0.02
0.02

1.4146
1.2696
1.1394
1.0192
0.91465
0.81816
0.73426
0.65896
0.58944
0.52899
0.30595
0.17753
0.10267

0.059382
0.034456
0.019928
0.011525
0.0066877
0.0038679
0.002237
0.001298

0.00075072
0.00043419
0.00025194
0.00014571

8.4272E-005
4.8899E-005
2.828 IE-005
1 O-» C \ T* Kt\/-
J . O-»U J J- -\J\J\}

1.196E-007
7.79E-009

5.0575E-010
3.2942E-011
2.1457E-012

0.0053646 1
-0.0095595 1
0.14064 1
-0.10917 1
-0.064649 1
0.0018383 1
-0.014256 1
0.0010444 1
0.030558 1
0.0010078 1

-0.0059453 1
0.0024738 1
0.017327 1
0.030618 1
0.025544 1
0.030072 1
0.028475 1
0.023312 1
0.026132 1
0.027763 1
0.028702 1
0.029249 1
0.029566 1
0.029748 1
0.029854 1
0.029916 1
0.019951 1
0.019972 1
C.O 19998 1

0.02 1
0.02 1
0.02 1
0.02 1
0.02 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 5.6307E-003
yO = 1.5763E+000

TYPE CURVE DATA

K = 5.63067E-003
yO = 1.57629E+000

Time Drawdown Time Drawdown

O.OOOE+000 1.576E+000 2.000E+000 5.223E-029

Time Drawdown
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APPENDIX L

DAILY PUMPING RATES, VILLAGE OF ANTIOCH WELLS VW3 AND VW4
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METEOROLOGICAL DATA
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ISSN 0198-1846

LOCAL J C L I M A T O L O G I C A L DATA
SUMMARY WITH COMPARATIVE DATA
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PUG-10-1994 09'- 50 FROM NQ¥* ftlR RESOURCES LAB TO 917066915133 P. 03

METEOROLOGICAL DATA FOR 1993

LOCATIC

C!
UNIVBISm
8U&CJUdlU IJ«fi StreeiUniversity
5730 S Wax
AIRPCRT (Ml

Soqth Tern1

AIRPORT (0
Bu

Hardat?id
Cperatiane1

O'Har* Cori
Tower II, I

Price and

Na&ralCfi
Feocal But
37Banery I
Aihcvflc t
OFHOAJL
PENALTY
E=ORWARI

CHICAGO. OHARE INTERNATIONAL AIRPORT. ILLINOIS j,
L A T I T U D E : 4 2 ° C O ' H LONC-!IUD£: 87 °53- H iltVAIIQIC FT. GfiSO 658 SA=0 617 TIMi ZONE: CENTRAL H3A.V 54346 .

JAN FEE MAR APR
TEMPERATURE 8F:

-Da < ly Max i ayjin
- D a i l y ,M i n 1 nu«
-Monthly
-flanthly OsHpt.

El Irenes
-Hi aheH
-Data

-Data

DEGREE DATS 8ASE 65 °F:
Heat < ng

Coo 1 i ng

Z OF POSSIBLE SUNSHINE

A V G . SKY COVER Ittnthal
Sunrise - Sunsa:
Micniehl - .licniont

DUMBER OF OATS:
Sunrite tc Sunse:

-Claar
-Part ly C'oudv
-C!cudy

Sncx.Ic* p« 1 1 tts.nai 1
1.0 inches or icore

Thunders terms

Heav/ teg. v i s l b l 1 i ty
1/4 01 i le or 1 ess

Tamperat re F
-Max(f) m

10' nd ibova
32° nd tele-

32^* nd beta-
O3 nd b.l=.

AVG. STATION PRESS. l»l

RELATIVE HUMIDITY Cl
Hour 00
fj°ur 9S (Lscal T i m e !Hour 1 **
Ho-ir 18

PRECIPITATION 1 incheal'

kater £oui«a l*n t

-Greate&t 123 nr* 1
-Data

SCOH, lea pel le ts , ha; I
- T o t a l

-Date

KINO'
Resul tant

-D i rec t ion 1 ! !)
-Scaac l«ph)

Average Spaed !frpS!
Fastest Ob*. 1 No

-Directior I ! ! i
-SaaeS inch!
~Dmi*
- D i r e c t : on i ! ! I
-Spaed ( «»ph I
-Data

I
33.4 31.6
11.0
26.2
21.0

47
4
5

19

11%

0

37

7.5
7.3

'a
5

20

13

5

0

1

0
15

25
0

917.3

82
63
71
77

3. S3
1.28
3- 4

15.2
6.5

9-13

2i°
3.5

12.2

26
30
31
y
40

16. 1
24 4
IB 2

52
A

-5
24

1123

0

'1

7.4
7.1

4
7

17

j

0

0

4 1 . 4
26.1
34 .2
27 .8

66
30

7'*
948

C

25

7 7
7 6

4
6

2:

17

a

0

5

0
16

27
A

qo/ &

33
8<
bo
75

0.82
0.43

2C-21

C
6

20

913.9

54.1
:5-1

NAY JUNE

71. i
47.3

3V 0 4 7 . 6

76
24
21

4

;?s
D

51

7 . 5
7.2

<i
7

15

1

4

1

87
10
36
11

184

28

58

7.1
6.7

2
14
15

10

0

2

1

76.7

JULY AU3 SEP OCT NOV
. ;

83.5 82 .5 67.8
56.0.: =,5.1

6C.3
->t.C ' 50.6 38.6

b6.4 i 74 .3 73.3
58.6 65.8

91
17
37

1

61

113

53

91
18
Is33

65.1

14
27

55. 2 40 .5
52.3 39.8

80
12

52 ! 31
5

0

294

3

266

72 ! 65

e.7
6 .7

5
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13

14

0

13

0

0 0 1
0 0 0

9 0
0 0

0
0

989 2 190 « 1=0 1

84 30
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71
75

4 . 5 2
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** ?7
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55

1.83
1.70 1.73 0.56

30-3-: '.4-15 30-31
i

8 .0 13.3 3.7
4.6 i.4 I 3.7

2C-2I

334
3.:

11.5

CJ
2=

1

N

21-22

C02
3 .3

11.3

C-
-31

1

C O
0.0

032 i !78
2.2 1 .5

12.3

C3

10.5

03
30 ; 28

31 1 12
«

37 3?
31 1 1 15

SK
ji
2i

HE
40
12

36
31
65
66

9.96
1.96

18-11

C.O
C.O

2;7
1 7

1C. 5

1 =
3Ce
s
55

S

7.4
6.9

2

6.5
5.9

3
V 17
18

8

0

3

9

0

e,

0 2

5
0

5
0

0 0
0 { 0

=90.1

36
81
63
66

992.6
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92

71

4 . 4 5 5 .74
2.50 1.87

16 15

30

195

19

52

7 2
6.8

3

31
7

25
31

471

5

73

<(• 3
30 '.'•,
38.7

DEC YEAR ,
j ;
, i

f
36.0 . . ._57 . 2
23.6 39.i< 9 . a : 48 .4 i

3 1 . 3 22.7

65 ! 51
13 1C

45.5 !
f

14
AU5 27 f

16 3 ' -<-,
7

784

0
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1C84
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6660
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64
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0.0
0.0
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3.3
9.1
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30
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S
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5

i
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2.0
3.1
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32
1

SM
4C
23
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S
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PUG-10-1994 09:50 FROM NOftA AIR RESOURCES LAB TO 917086915133 P.04

NORMALS, MEANS, AND EXTREMES
CHICAGO. OHARE INTERNATIONAL AIRPORT. ILLINOIS

LATITUDE: 42°OC'N LONGITUDE: 97°53 'W ELEW.CN: FT. GSNO 658 EASC 697 TIME ZON£: CENTRAL W3AN: 5434i

TEMPERATURE °' •
Noraals

-Cai ly .".ax iiium
-Cai ly Minlaufi
-Sor-tMy

Extremes
-Record Highest
-Tear
-Secerd Lowest
-Year

NORMAL DEGREE DAYS:
Heating (baa« 65 f 1

Cooling (bate £5°f 1

X Or POSSI9LE SUNSHINE

MEAN SKY COVER 1 tenths)
Sunrise • Sun»«:

MEAN NUMBER Of O A T S :
Sunr isa to Sunset

-Clear
-Pa' t ly Cloucy
- C 1 »udy

Prac i? i tat ion
.01 inches or irore

Snow. Ice pal le'.j.hji I
1.0 inches or rrore

Thunder st or n»
Heavy "09 V l i lb l 1 1 ty
1/4 n i I e or less
Tenoeratur« F

-Max !•*-»*
50° and above
32° anc beic«

-M i n iTiun
32° and be I 3*
0° and belo-

A V G . STATION PRESS, l.b)

RELATIVE HUfllDm IZ)
Hour CO

Ho"r 12 1Loc'1 T i l to1

Hour 18

PRECIP ITATION (inches):
Uattr Equivalent

-Normal
•Maximum Monthly
-Year
-M in i nun Month i y
-Year
-Ma* ; *u« •*» «4 Krs
-Year

Snon. I:« pel le'.s.hai 1
-*a«i"nu« Mcntnlv
-Year
-MaaiTxjfi in 24 hr»
-Year

WIND:
Mean Speed Imph]
Preva i l ing D i rec t i on

r js tes t Cbs . 1 .lin.
-Di rect ic^i 1 ! ! I
-Speed I«?H!
-Year

PeaK Gust
-Oire;: ion 1 ! ! 1
-Speed 1 Tich 1
-Date

I.I

35

35

13

35

35
35
35

35

35

35

35

35
35

35
35

21

36
35
35
35

35

35

35

35

35

35

35
35

9
9

JAN

29.2
13.6
21.4

65
1981:
-27

1985

1352

0

4fc

6 5

7.0
6 .2

17.8

11.0

3 .3

0.3

1.5

C.O
17.7

28.7
6.5

«3.5

76
77
67

FE3

33.9
18.1
26.0

71
1976
-17

15i7

1C92

0

47

6.9

5.8
6.5

15.5

9 . 4

2.6
0.4

1.9

0 0
12.7

."AS

'4.3
27.6
36.0

88
1586

-8
15i2

899

0

50

7.2

4.?
3 3

17i7

12.5

2.1
2.1

2.2

O . C
4 .2

25.3 i 21.3
3 . 0 } 0 . 3

=93.9

76
78
65

72 I 70

1.60
4.11
1965
C.10
1981
2.00
1°60

3 4 . 3
1979
18.1
1967

11.7

23
47

1971

M
58

1589

1.31
3 *b
1985
0.12
1969
1.90
1965

-\ K

1967
9.7

1950

v. .5

25
45

1967

N
54

1990

9-Ji. Z

7s
79
61
65

2.59
5.91

A^R

53.3
33.3
48.3

91
193C

7
1932

436

0

MAY !JUNE!JULY! AUG

70.0
48.1
55.1

93
1977

24
1566

224

41

50 57

6.9

B.I
7.i

16.3

12.6

0.4

4.0

0.9

0 *

6.2

7 2
5 9

13.5

10.6

0.0

4 . 5

1.2

0.7
o!i ; o.o

I
7.7 ! 0.9
0 C

990.4

72
77
55
58

0.0

990.4

74
77
54
54

3 66 3 .15
7.69 7 . '4
'.=33 1973

0.63 3.97 0.33
1931
2.39
1585

21 7

1371 1992
2.78 3.43
1583 1981

11.1
1 9 6 5 ' 1975
10. si 10.9
1970

12.0

01
54

1964

SW
£4

1551

1?75

12. C

24
54

1.6

1 .s
iroo

15.5

34
52

1565 •. 1562
1

S
69

19S4

S
55

1988

79.4
57.7
68.6

104
198S

36
1972

36
146

67

5.9

7.2
11.5
11.2

9.8

0.0

6.4

0.6

3.7
0.0

0.0
0.0

990.3

75
78
55
55

4.08
9.96
1993
0.95
1991
3.05
1967

T
1992

T

1992

9.3

24
41

1970

S
63

159C

83.3
62 .7
73.0

102
1583

40
1565

0

252

65

5.7

3.2
12 3
13.5

9.9

O.C

o.C

0.5

6.5
O.C

0.0
0.0

991. b

79
32
57
= 8

3.i3
8.33
1982
1 ' 8
1977
2.90
1593

7
1592
7

1992

3 .3

3»
55

1980

W
54

1952

i

82.1
61.7
71.9

10'.
1591

<1
1565

9

223

63

5 . 7

8.9
11.5
10.7

9.3

0.0

5.8

0.7

4 .4
O.C

0.0
O.C

992.8

81
S.

SEP

75.5
53.9
»4.7

99lies
28

1574

75

bt>

O C T

f c 4 . 1
42.5
53.5

91
1563

17
1981

3&8

12

53 | 5b

c a

8 a
<•' 1

11. i

5.6

C . O

4.5

0.5

1 7
0.0

0.2
0.0

9S3.3

31
35

57 57
62 i b3

3.53
17.10

1987
0 .5 -

6.0

8.7
8.8

13.5

NOV : DiC
1

48.2
3 1 . 4
39 .8

'

73
1573

'

35.0
20.3

Y E A R

55.7
3V 7

27.7 45 .2

71 '• 104
1°62 I JUN 1933
-25 ! -27

1976 ! 1563 • JAN 1335

7?e

0

39

"> *

5.3
6 . 4

18.3

9.4 ic. 8

O . i ! 0 . 6

1.3

0.9

0.1
0.0

5.2
C.O

353.4

77
32
56

1.1

1l5e

0

44

7.2

5.5
6.2

18.5

11.3

2 t-

C.b

6:55

70

54

i.S

63.8• cs .o
176.4

126.3

' 1 . 6

3'. 9

1.3! 1.9 13.9

0.0
2.0

U.7
0.0

952.5

77

0 . 0 ' 1 7 . 2
11. a

26.5

993.5

~5

31 ' e:
64 I 7Z

64 71 ! 72

i
j

3.35 2 .29 2.06
1 1 . 4 4 1 7.3b 1 S.22

•9=1
0.02

1969 I 1979
5.35 i 3.00
1937 j 1978

1591
O.H
• 9ofi
4.62

15S5

2. IS
8.5b
5582

4 8 . 3

132 4
12.4

?5:.i

77
£0
bC
Li

33 34
' 7 10

AUG 1597
O.o5 0.23 i D 32
1576 1562 ' Slf 1S73
2.59

1969 -590

T T ' 6.6 10 .4
1539 ' 1967

T T
1967
b.6

1539 1 1%7 i 1967

8.2 8.9

32 23
46 58

1560
H

1559

N
64 i 58

1997 1539

10. C

20
48

1971

SW
45

1990

1559
5.8

1975

11.1

23
51

1938

SX
51

1591

4.53 9 35
1=32 ALG nS7

35 3
1573

35.3DE: 1973
11. 0 ; '8.1
•56? i JAN :?67

,
11.0 ' 0 . 4

2^
"i

1970

SH
53

1592

23
5s

SL= 1559

Si.
84

1A5 1591

(! ! ! Set R«f«.-erce Notss en Pag« oB.
P,3. 3
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AUG-10-1994 09=51 FROM NOfift f t I R RESOURCES LAB TO 917886915133 P.05

PRECIPITATION (inches) CHICAGO. OHARE INTERNATIONAL AIRPORT, ILUNOIS

YEAR
1964
1965
1966
1967
196,3
1969
1970
1971
1972
1973
1974
1975
1976
1977
1979
1979
1930
1931
1932
1583
1934
1985
1986
1987
1388
1989
1990
1 991
1992
1993

Record
Ma an

JAN
o.7i
4 .11
1 .09
2.22
1 .77
1 .62
C.82
C.93
1 .01
1 .24

3.29
3.69
0.85
0.55
1 .48
2.81
1 .04
0.10
2.90
0.66
1 .15
1 .48
0.39
1 .67
1 .88
0.32
1 .97
1.41
0.97
3. 33

1 .62

FEB
6. $2 '
1 IS
t . 7«
1 .82
0 . 8 7
0 .12
0.59
1 94
0 . 7 3
1 .38
2.11
2.48
1 .67
0.71
0 . 4 3
1 .02
1 .24
2.35
0.4'r
2.06
1 .39
3.46
2.53
0.99
1 .29
C . 7 7
2.25
0.62
1 .39
0.82

1 .37

MAR
3. 45
3.06
2.64
2 .30
0. 90
1 .93
2. 12
1 . 54
3. 45
3 .91
2.40
2 . C 2
5 .91
3.67
1 . 16
4 . 4 9
1 96
0 63
4 15
3 56
3 00
4 .73
t 4«
1 .5 =
2 15
1 .67
3.05
3 .54
2 .67
4 .52

2 . 7 4

APR
5.22
3 . 4 3
6.23
3.97
2 . 3 1
4 . C 2
4 29
C.97
4 .77
4 .99
4 .27
5.50
4.05
2.62
3 .54
4.92
3.41
6. 14
2 .73
7.69
4 . 1 1
1 .49
1 .85
2 . 3 4
2 . C 8
1 .37
1 . 79
4 . 00
2 . 2 1
4 . 5 7

3 . 5 3

MAY
2.26
2.36
4 .77
1 6*:!99
3 .17
7 .14
2.23
3.C2
3.69
5.09
3.02
4 .03
1 .88
2.30
2.56
3.22
5.85
2.C8
6.26
4 .49
2.79
3.11
2.21
1 1 9
1 .5=3
6.85
5.20
O.30
1 .93

3.22

JUNE
2 . 3 6
3 . 4 4
2 95
7 94
- 15
7 76
7 14

2 62
3.55
2 . 6 7
4.6 =
5.07
2.93
5.12
6.36
4 .63
3.42

1 !56
4 .11
2.C2
1 .97
3 . 4 9
2 .19
1.05
2.C1
C 53
0.95
'. .35
9.56

3.76

JULY
4. 23
3.66
2.19
1 .87
2.03
3 . 4 3
4 . C S
3 . 5 7
4 . 9 7
5.27
2.96
2.19
1 .44
1.13
4 . 6 1
2. 19
3.56
4.50
9 .33
4.25
3.19
3 .75
4 . 3 0
4 19
2 74

5.8":
2 .25
1 .32
3 .77
- . 45

3 . 6 8

4A

AUG
1 .95
6.40
1 .00
2.60
5.32
0.51
* .50
3 .97
6.97
0.67
2.60
7.37
1 .29
5.39
1.96
7 .57
8 .54
o.6C
3 .93
2.C8
2. 1C
3.90
1.15

17. 1C
3. 29
7.31
7 . 7 5
2.81
3.56
5 .74

4 . 1 2

SEP
" 3.96"

5.03
0.55
2 . 4 5
3.88
3.01
3.69
2.39
8.14
6.01
1 .47
0.80
1 .49
fc.07
6.88
0.02
5.65
3.25
1.15
5.41

3.84
1 .82
7 .12
0 .94
3.79
3 91
i .03
2.51
4. 31
4 . 4 7

3.5>9

OCT
0 ' o
1 .57
2 16
3 89
1 C4

6 . 5 5

0 ^ 7 2
2.92
2.86
1 .83
1 .90
1 . 4 1
1 .35i .ce
1 .49
2.C9
•• .80
1 .68
4.4 :
3.1 =
i.98
3.75
1 .59
5.05
1 .49
4. 10
7.36
1 . 79
2. 19

2 .54

NOV
2. =30
1 . 4 7
4. 74
2. 19
3.7C
1 . ! 1
2 .78
1 .32
3 .05
1 .50
2 .47
2 .53
0 .65
2.05
2.24
2.80
1 . 10
2.<6
6.95
5. 87
2 .64
8.22
1 .41
2. 77
6 . 4 5
2. 16
5 60
3.59
5 .41
1 .52

2 .87

DEC

3 ^ 3 2
1 .88
2 . 4 1
2.77
1 .18
1 77
5.37
2.89
3.71
2.12
3 . C S
0.64
l .96
4 . 4 1

2.58
3.43
1 .05
6.56
2.99
2.92
1 . 49
1 . C9
3 . 7 7
2 .40
0 .46
1 .94
1 .71
2.49
1 .00

2 . 2 = 5

ANNUAL
2?. 74
39. C9
32. CO
35.27
31 .73
34 .41
43. 4C
27.57
45 .47
33. 1C
3=.35
39.62
26 .56
32.56
37.35
37.10
36. 6&
35.19
44.63
49.35
34. CO
40.07
31 .73
4' .35
33 .36
29.45
43 .12
35.02
30. 12
44.90

35 .49

AVERAGE TEMPERATURE (deg. F) CHICAGO. OHARE INTERNATIONAL AIRPORT. ILLINOIS

Y E A R
: <?&4
•.965
1 966
1967
1968
1969
1970
1971
1 972
1 973
1 974
1 975
1976
1977
1976
1979
i960
i 96 1
1962
1963
1984
1985
-.966
1967
1988
1=89
1990
1991
1992
1993

Recor-d
Mean
Kex
r ;n

JAN
27. '
21 .4
16.3
27. 7
23. e
21 . 1
16 .3
1 8 . 9
19.6
28 .2
2 4 . 8
2 7 . 3
19 .9
1 C. 7
15 .7
12.5
2 3 . 4
2 2 . 6
12 .2
2 6 . 3
1 7 . 1
14.4
22.8
25.9
19.8
32 .4
33.9
23.8
28. 1
26 .2

21 .4
29.3
13.5

FEB MAR
:?&. : ' 33 .7
24 .3
26. 1
19.8
23.6
29.9
26. 1
28.2
23.6
28.7
27 .4
26.2
35.2
26. 9
16.8
16.2
21 .5
23 .0
21 .5
30. 5
33. 9
20. 4
24 . 0
33. 9
22.7
15 .6
31 . 3
31 .0
33. 3
24. 4

25 8
33. 7
1 7 9

26 .6
3 9 . 6
36.5
42.7
3 4 . 4
34 .8
35.0
34.0
44 .0
38.6
34. 1
42.8
44 .9
31 .9
36.4
32.6
37.6
35. 1
37.4
29. 5
39.4
4C 4
40. 3
38. 1
36, i
4 1 . 3
40. 4
37.5
3 4 . 2

36. 6
«5. 2
28. 3

APR
49 . 1
46 .6
4 5 . 2
4 8 . 4
52.2
5C.8
51 .7
48 .6
44 .8
48. 1
52.3
43. 3
52 .3
55.0
4 7 . 5
45 .5
46 .5
51 .3
44 5
43 .4

4 3 . 8
52.6
51 .5
50.6
45. 2
46 3
49.9
52. C
46.1
45. C

48 .5
53.5
38.5

MAY JUNE JULY! AUG
'.2.7 69 C i 72. •
61 . 7
53. 4
53 .8
57.0
60. 4
6 1 . 9
57.2
61 .0
54. 9
56 .8
=.2 3
55 9

5i'.3
5=5 3
59 7
55 3
64 3
53 2
55 5

64 9
68.5
69.3
7C.2
64 3
69.4
73.5
65 .7
71 . 1
65.5
70.5
70. 1
69.3

69.4
7 4 . 5
6 9 . 4
72.0
73.0
74 . 7
71 .5
73 .6
7 4 . 7
73 .6
75 5
7 4 . C
7 7 . 5

6 7 . 6 : 72 .0
69.2
65.3
69. 3
62. :
69. 7
70. 3

60 2 i 63. 6
59 = 66. 3
63 4
6! .0
57 S
56 .2
65.6
56.9
59 .7

5 9 . 2
7 C . 3
48 .0

7 2 . 4

72.0
75 .7
72 .5
74 1
76 .7
"0. 3
71 .4
74 .9
7 6 . 7

7 1 . 7 ; 76.6
67. 5
c.9.6
71 . °.
64.9
bb.4

6 3 . 3
75 .5
57 2

73.9
T. .7
75.5

67 . /
66.0
69.6
66.2
73. 7
73.9
7 2 . 9
72.0
73.8
74 .6
70. 0
"6 .3
70 .E
71 9
7 2 . 4
71 .C
7 5 . 7
7 1 . 2
63.3
7 7 . 3
72.8
69.2
68 .5
71 .9
76.8
7". .4
71.9
7 3 . 6

69 .3 | 67. C
74.3

73.2
S3. 6
62.7

7 3 . 3

7 1 . 8
82. C
61 .7

SEP
63 . 3
63 .6
62 .5
61 .7
65.5
65. 3
65 .2
69. 7
63 .5
66 .0
60.5
61 .4
62.7
66.0
6 9 . 6
66. 1
66 .0
6 1 . 7
62.1
64 6

OCT NOV
48 .0 4 ' . •}
53.3
5* 4
52.9
54.7
51 .8
55.4
61 .7
49 .3
57.9
52.3
55.3
48.3
5- .5
51 .4
53.3
48. 4
49.1
53.2
52.3

6 1 . 1 ! 5 4 . 7
65 .4
66 .8
65 . '•
65 9
62 0
65 9
63.7
62 7
59 2

•>- 3
7 i "*

53 9

52.5
53 .7
4 7 . 3
46. 1
54.0
51 .6
53.2
50 .4
49 .5

52.5
63.0
42. 1

40 .3
4 2 . 5
3 7 . 3
40.0
38 .3
40.7
41 .7
37 .7
41 .9
40 .6
4 7 . 2
32.4
«0.0
40.8
40.6
39.9
40.8
39. 1
4-. . 1
37 .9
37.8

DEC
24 . 7
35.3

ANNUAL
45 . - 9 - •
47. t

2 7 . 1 . 4 3 . 1
3C. 3 ; 4 7 . 7
27 .8 | 53.3
2 8 . 0 ' 4?. 3
30.8
34 .2
23 9
18. 1

53. C
3 * . 0
£.7 351 .*

30 2 49 .4
3 1 . 5 50. S
1 9.4
24 .2
25.8
33. 7
28.0
2 4 . 9
36 0
1 4 . 3
3' .0
17. C

36.0 30. 6
4 3 . 9 32. i
4 1 . 7 | 27.7
37.7
4 4 . 7
35.2
38.3
38 .7

39.8
48.0
31 .5

1 7 . 4
28 .6
30.3
28 .6
2 9 . 6

27.0
34 .4
•9 .5

4 3 . 6
50 .4
4 7 . 4

43 .0
4 3 . 6
4 3 . 8
4 7 8
49. 0
4 6 . 3
4 7 . 0
4 9 . 6
5 2 . 0
49. 7
48. •
5 1 . 4
51 1
48 .6
4 8 . 4

49. C
58 5
39 .5

£•• R«f«<-»->=e Notes on F«ge 08.
?oS« 43
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RJG-10-1994 09=52 FROM NQfiA ftIR RESOURCES LAB TO 917086915133 P.06

SNOWFALL (inches) CHICAGO. OKARE INTERNATIONAL AIRPORT. ILLINOIS

See Re^ers^ce Note* on Page &8.
Pago o*

SEASON
19 = -»-oE
19i5-i£
1Sofa-67
igb7-6g
19E>8-6=
1?b9-7C
1-570-71
1971-72
1972-73
1973-74
197^-7=
1975-76
197&-77
1977-78
1978-79
1979-SO
1930-61
1981-62
T582-e3
1983-64
1984-85
1985-8&
198&-S7
H97-38
1988-69
198-3-90
1990-91
1991-92
1992-93
19?3-9'1

Record
Mean

JULY | AUG
C. 0
0.0
o.c
c . c
0 . 0
0.0
0 .0
0.0
o .c
0.0
o.c
o.co.c
C . 0
o.:
o.c
o.c
c . c
0 . 0
0 .C
o.c
o.c
0.0
0.0
0.0
0.0
0.0o.c

1 . 0
0 .0
:.o
0 .0
0. 0
C. 0
c . o
c .o
o . c
o.c
0 .0
0.0
0.0
0.0
0 0
0. 0
0 0
0. 0
0 .0
c . o
c . c
0 .0
o . c
c . c
o.c

T
o .co .c

T O.C
C.C | O.C

T T

SEF OCT NOV
C.O i 0. I ! 3.3
0.0
c.o

T
0.0
0.0
0 0
0.0
0.0
0.0
c.o
0.0o.c
0. 2
c . o
o.c
o.c
o.c
0.0
0.0
0.0
0.0
c .o
0 . 0
0 . 0
c .oc.o
o.c
o .c
0 0

T

T
T

f e . = >
c .o
o.c
0.0
0.0
0.1
0.0
0.0
0.0
1 .&
c .oo . c
O.I

T
1

o.:
o.c
0.0
0.0

*

0. 1
T

b.3
TI

0.3
T

0 . 4

C.2
C.5
2 . 4
1- f

2 . 0
0.2
•• .3
C.9

T
1 .0
o .4
0.5
5.2
5.2
4 . 0
5 1
3.b
0.1
• . o

T
1 . 1
3 . 3
1 .0
o.s
3.9

7
1 .2
C .2
0 .2

1 . 9

DEC
• i . :

fe .b
8.4
2.9

JAN | FEB
' 1 . 7
1 5 . 5
25.1
1C. 4

10.9 3 .7
19.3

2 . 7
C . 2

11 .2
is. a
9 ^
fe.'s
t 5

12.7
35.3

C 9

9.5
1 C . O
7.6
0 .?
7 .t-
3.5

10.0
7 2

21 .9
3 4 . 3
c . 2

9.7 i 2.0
4 .9
2.1

21 .1
5 .0

l f c . 5 : 17.2

0.6 : i 8 . =
5 . S
0.4

18.7
5 .0
5. a
3.2
7.i

6 . 9
1 7 3
5 . 4
0.4
3.2

11.1
5.6

5.7 13.2
1 .2

i

1 1 . 6
4 . 3

21 .5
3 . 6
J.3
6 3
1 .4
7 .7
• J . 3
9 .0
8 . 2
1 .&
4.0
7.9
6.8

1 4 . 7
1 5 . 9
' .5
8.9
• .9

13.3
10.9

T
15.5
15.1
13. fc
3 .3
1 .3
e.c

8.3 1C.7 8.1

MAR
24 . 7

0. 7
8.8
1 .5
4 . 7

1 1 8
9 . 0

16. e
3 . 4

A = R ! MAY ! JUNE
r c.c
T

3 . 4
1 .6

T
0 .1 0 .0
0.0
7.2
0.8
3 .3
C . 2

1.« I

4 .5
1 .9

' 4 .?
•1 .5
2 . 0

11 .6
2.3

1 4 . 3
9 .0
9.7
0. 3
4 . 1
4 . 7
1 =
2 . 0
• .3
5 .5

11.0

13.8

7 .0

T

O . C
7

0. 0
•f

0.0i
ll.l
0 . 8

T
C . 2
0. 1
4 . 2
0.0

10.6
' .2
2 7

7
C 8

7
T

0 6
C. 1

T
1 1
3. 7

1 . 7

C. 0
T

C. C
o.c
o.c
c.o
o.c
c . co.c
0.0
0.0
0.0
0. 0

T O T A L
v . w » a . j
0.0c.cc.c
c .c
0.0
0.0

28.9
f c 7 . 7
2 7 . 7
22.3
56.1
23. '

0.0 . 36.9
0.0
0.0
0. C

25. b
37.2
37. 7

0 . 3 2 7 ^ 5
C 0o ! o
o.c
c.o
c . oc .o
0.0
0.0

24.7
52.4
83.7

*'• .6
35.0
59.3
2&.&
49.0

0.0 ' 39. :
0.0 ! 29.0
0.0

o . o ! c.c
0 .5

T
0. 0
c . o
0.0

C. 1

0 .0

2S.2
42.b
2« .5

O.C ' 33 .8
0.0 i 23 .5

T
C . C

r

23.-=
•J=>.?

38.2

REFERENCE NOTES CHICAGO. CHARS INTERNATIONAL AIRPORT. ILLINOIS
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ftUG-10-1994 09 = 53 FROM NOAPl flIR RESOURCES LAB TO

STATION LOCATION

917086915133 P.07

O'HARE

1 1

PRP/1COS
LCCAT1CN

(

e g

J

J

1

g

¥
S

ri
0
M
f
E
S

t ?

1

A
G
A

E

Q

J

E
i
R

i

ia

CITY OFFICE LCCAT1CNS FRW 1870-1970 ARE AVAILABLE CM THE 1979 HO PREVIOUS LCD ANNUALS PLBLISHED FOR CHICAQO. MIDWAY AIRPORT.

LKÎ SITY OF CHICAGO
IspiStreec and
Jmversi ty Avenue
5730 S Ucodlatri Averue

Hdncsr t 59*C ScumCicsfo Avcnufr

8§ff&itfPffc«ro Ave.

AIRPCRT (O'HARE)

"Building"'

Hardstand
Operational Bldg.

O'Hare Corporate
fewer II, Rosaront, IL

SLSSaiPTICtJ:
Price art ordering Infof

1/01/16

4/01/62

2/13/28

11/C3/32

10/30/58

3/7/85

01/19/89

-ratton a%

3/31/62

Present

-.1/03/32

1/16780

3/7/85

01/19/89

Present

callable :

825' NE

5/16 rai . S

KA

3/4 mf.ESE

1.2 mi. *

41 • 47'

4T 47'

41 ' 47'

41' 47'

41* 59'

41 c 59-

42° 00'

hrou*: vaticr^a

ST 36'

87" 36'

87' 45'

87*45'

C7' 54'

87* 54'

ST 53'

594

594

610

e6C7

$&

658

658

131

54

b20

JS

*°
vM

3ca&nsv!u!?*\

7

6

43

c6

$

<&

5

)#

7

43

c5

lU

fl

5

X27

P^

<%

&

J£
National CHmaric Daa Ccruer
Federal Building
37 Battery Paik Avenue
Ashcvffle NC 22801-2733

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE OOO
FORWARD AND ADDRESS CORRECTION

3

,26

p»

*s

NA

Idfr

3

4

a26

^Sk39

*

*4

S. A

i

3

41

26

rl

«

*

ishevi

d4

«

at

>*

Ue,

NA

UJLnn

NA

NA

use

Chicago CbsfirvatorY 1/1/26
tnroum 6730/42,. otherwise
climatological observa:tons.
Cliratologlcal observations.

flW«M"TOfr^

g/:/||J?e«JS^4^ jsee
c • |? feet to'5/15/41.

Stancby status after
8/1/631. ..„.„Disccrttinuod 1 1/25/ AJ.

d - Ccmissiclned SOCO> feet LKU
of station 8/Vt3.

e • 610 T««t to S/l/Si.
X * C«nnis3ipped*i9o7,
M - RBTOS l/ft^O to Present.

." - HfGR Comiissia î JCC' &
§r ofTiee u/T/w.
rf ect i v*i2/$/pOj,

1 - MevSSfl8ofg »/(«63.
i - Tyj* cliaral 10yp'
n ~ Hinor BojustnBnt 2? '5/71*
"* "Hi no^ da)l£tTTBRC 7/1/80
i - tnstalTeaT/1/80.
Chjcacj? Obstrvatory beginning
1/16/oO. Jq • Instruients rot Tcved
r * Instru7)5DtS IP^̂ J 3/"i1/S5.
t * RCTC^^Qj/Tl/3i.u • Typ* oiarge 4/7/86.
W50 closed and consolidatedMith W5FO.

x • Shield BJA?e Oc/07/92.

&a&iSS*&!8!; «.c. - 1625
FIRST CLASS

POSTAGE & FEES PAID
United States Department of Commerce

NOAA Permit No. G - 19
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JLL-26-1994 08=45 FROM NQftfi AIR RESOURCES LAB TO 917086915133 P.05

NORMALS.. MEANS, AND EXTREMES
CHICAGO. OHARE INTERNATIONAL AIRPORT. JLUNO'S

LAMTUOE: 42°oO'N L

TEnPERATURE °F:
Normals

-Da i ly tlsaiiu**
-Da i ' v Mini »u-i*
-Monthly

-Record Highest
-Year
-Record lo-esi
-Year

NORMAL DEGREE CAYS:
Heating Ibase 65aFI

Cool ing Ibae* 65°F)

X OF POSSIBLE SUNSHINE

MEAN SKT COVER [lenths!
Sunrise - Sunstt

KEAN NUMBER OF DAYS-'
Sunrise to Sunset

-Clear

ON6I
(al

ruos: =
JAN

29.2

33

33

11

33

33
-Par t l y Cloudy 33
-Cloudy

Precipi titlon

Sr.o~,lce pe l l e t s , hail
1 .0 inches or nore

Thunders torus

33

33

33

33
Heavy Tog ' / i t ib i l i t y
1/4 .i 1. or less 33
Temperature c

-HaxiRuff
SO9 and above
32° and belo-

32° and beloH
0° and below

AVG. STATION PRESS Ubl

RELATIVE HUMIDITY (X)
How 00
Hour 06
Hour 72 -oc* l i n e /
Hour 18

PRECIPITATION I inches):
Hater Equivalent

-Ncrial
-ttaxinum Monthly
-Y.ar
-Mlni*ua Monthly
-Year
-Maxiauffl In 24 Srs
-fear

-flax I nun Monthly
-Year
-MaxiAu"* in 24 hrs
-Year

Ml NO:
Mean Soeed Inch)
Prevai l ing Direct ion

Fastest Cos. 1 M;n.
-Direction 1 !! 1
-Speed (MPHI
-Year

P»ak 6ust
-Direct ion 1! ! 1
-Spe.d l»phl
-Date

33
33

33
33

19

33
33
33
33

33

33

33

33

33

33

33
33

7
7

13. »

E7°53>

FES

33.5
18.1

21.4 [ 26.0

65

-27
1985

1352

0

43

' 6.8

7 . '•
6 3

17!6

10.9

3.3

0.3

1.5

O . C
18.1

28.8
b.8

993.4

75
77
0*7

72

1.60
4 .11
'565
0.10
1981
2.00
I960

34 .3
1975
18.1
196-7

11.7

28
47

1971

U
58

1989

H EL
MAR

44 .3
27.6
36.0

71 j 88
1976
-17

1967

5092

0

1 °fi&
-6

196?

895

0

48 ; 51

6.8

fc.O
6.5

15.8

[VAT ION

APR
: FT G

t

53 3
38.8
48.8

,,
••980

70.0
46.1
59.1

93
'577

7! ?4
1982

4£4

C

51

7.2

4.8
8.5

17 .7

.-.-,

2.i

0.4

1.8

0.0
12.9

25.3
3.1

993. -i

2.0

J.l

2.1

0.0

6.8

5.2
16. 'i

1966

3KO 684 SAR3 63*
JUNElJULYl AUG

1 I

79. t
57.7
sa.6

104
1988

36
1972

224 38

41

57

6.3

7 2
5.8

14. 1

12.4 11.1

0.4

4.1

0.5

O.i
4.2 0.1

i
21.3
0.3

7.6
O.C

146

S3. 3
62 '
73.0

102
1958

5 2 . 1

"Irt: iOh£: CiMSA.

SEP oc 7 I K O V

"5. S o^ . i
el. 7 i 5 3 . 9 42 .9
7 : . =

101
1591

40 ! 41
1965

0

252

68 67

5.9

7.3
11. S
11.2
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JUL-26-1994 08:43 FROM NOW AIR RESOURCES LAB TO 917086915133 P.02

METEOROLOGICAL DATA FOR 1991
CHICAGO. OHARE INTERNATIONAL A1KPORT. ILUN01S

L A T ] T J O £ : 4 J ° 0 0 - N LONGITUDE' S ? ° 7 3 ' H . E L - V A T T C * : rT 35KO 63 J 8ARO i97 1l?i ZONE: C E N T R A L WB->N: '^ i
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TEMPERATURE =r:
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Hcuf" Cc / 1 i T - i, - } ' , ! _ OC • I 1 i w s 1

Moor 1 6

SRECIP.'TATIOM f i nches ) :
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JUL-26-1994 08 = 43 FROM NOW RIR RESOURCES LflB TO 917086915133 P.B3

METEOROLOGICAL DATA FOR 1992
CHICAGO, OKARE INTERNATIONAL AIRPORT. ILLINOIS

L A T I T U D E : < 2 ° O C ' N ICNil TUOE : B 7 0 l - 3 ' 4 - L E V ^ T J O N : ?7. JfiNO 5:53;PQ ^97 M

! JAN
i
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-Soaed lisoh 1
-Dat«

6b
88
75eo

1 3S

,°-?"

5 . 5

2_:

255
- b

11 .2
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52 .2
b- 950:5

«i
14
38
2 '

7 e . 3
f e O . 3
t^ 3(>vi

91
1

51
b

26« 77 9

40 : 79 152

SEP
i

77 3
5i.7
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40.9 i 33.0 : 23 .2

£2 b: 5c
15' 3 2C
3i ! 21 20
29' 19 11

13b

10i | 75

419

4

5: 60 33 65 ! b5 70

1.3
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JUL-26-1994 88=44 FROM NOAA AIR RESOURCES LAB TO 917086915133 P.04

METEOROLOGICAL DATA FOR 1993
CHICAGO. OHARE INTERNATIONAL AIRPORT. ILLINOIS

LATITUDE: 42°03'.N LClGITUCE.: 87°53-Vl

TEMPERATURE °F:
Avereoes

•Oe * ly -las . mu»
-Ca i 1 y <1 »r> « mu<fi
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21.0
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Hour 13

PRECIPITATION (inches):
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11 Si

C
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7.5
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5
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5 4
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0
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3.5
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o
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0
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4

996.4

E3
64
£5
"

0 62
0.43
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45.0
36.0
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7.2 5.7

4
*

19

15

1

-

1

0o
9
0

969.2

3C
32
b'

75 j 64
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12.3
o:
3C

EU
44
24

2
14
15

10

0

2

1

. GSnO

JUKE
fc5J 5

JULY-

7i.7 ! 83 5
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LEACHATE COLLECTION SYSTEM TEST
HOD LANDFILL, ANTIOCH. ILLINOIS

EAST HANHOLE

ELECTION 793

•SA3 ELEv.
'FEE* "Si;

BY: MARCH SMITH

SITF
RECOVERY T iKE FOR EAST MNKjiE ntE SYSTEM: PBOJECT/OT

RLfCOOF- ._>• V .X W/ATTACH
W/OATTI



LEACHATE LEVELS
HDD LANDFILL

'JELLS

.-JMH
EMU

"Z-2A
--Z-3A
-•z-s
='Z-9
-•z-io

1O/91

761. 18
757.47
757.81
749.69
734.46
748.21
749.31
757.71
746.47

11/91

760.86
757.07
752.66
752.99
736.55
741.05
DRY
752. 1
749.4

12/91

761.24
DRY
753. 17

753
736.7
741.5
DRY
753.61
749.62

1/92

760.86
DRY
756.66
DRY
737.02'
741.67
DRY
752.94
751.41

2/92
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DRY

-r cr -;» O "7
i wJ-_» . C /

752.39
737 . 08
742.02
DRY
754.97
763.96

3/92

761.6
756.74
754 . 32
751.9
737.21
742.35
DRY
753.24
751.2

4/92

761.55
DRY
755.7
7S1.96
735.08
742.33
DRY
DRY
747.46

5/92 | 6/92

76O.95
DRY
DRY
DRY
736.3
742.35
DRY
DRY
DRY

759.81
758.92
758.51
757.48
736.68
742.92
759.91
775.32
752.03

7/92

759.53
759.62
751.59
759.72
733.99
742.46
753.83
755.67
752.89

8/ 92

767.21
758.31
757 . 35
750.63
736 . 64
743.07
753.04
762.71
750.44

9/ V2

760. S5
758.82
754.55
752.63
737.35
742.85
751 .69
754.94
751.76

-2* ti

BY: MARCH SMITH
DATE RECEIVED/SENT
SUE
IIESIfSTEM: PROJECT/SITE
ttECODE: '̂> * W/iTTifH

^'( W/OAHACH ^M M • 2 ^ . Z ^ * "
( '".. ( -, /. , (w. ^ /?' --
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V , ' ^ .
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LEACHATE COLLECTION SYSTEH TEST
HOD LANDFILL, ANT10CH, ILLINOIS

EAST MANHOLE

DATE: 10/5/1592

TISE
^INDIES)

LEACHATE
iFEETI

HEAD ELEV.
(FEET «SL)

793.51 BSL

3.65
4,30
4.40
4.50
4.5S
34.65
34.71
34.85
34. ?!

7:9.2i
759.11
75?.CI

75i.75
75B.64
7=ifi >•<•

4.5

h.

c.5

s
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35.20
T~ ?'"l- J j » b v

75B.41

10
35.35 .1



LEACHATE COLLECTION SYSTEM TEST
HOD LANDFILL, ANTIOCH, ILLINOIS

DATE: 10/5/1992

TIME LEACHATE LEACHATE LEACHATE
(MINUTES) (INCHES) (GALLONS) (BPM)

O 0 0 0
30 29 12B7 42.9
47 38 180O 30.2
60 47 2263 35.6
67 53 2510 35.3
82 69 3078 37.9
94 76 3454 31.3
109 S4 3912 30.5
121 90 4254 28.5



RECOVERY T1HE FOR EAST MANHOLE
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i «^ ^^/ •» / . i ̂
747.76
747. S6
745. Is
7tc.il
7W.{-6
74?. Se



Waste Management of North America, Inc.
Midwest Region
Two Westbrook Corporate Center • Suite 1000
P.O. Box 7070
Westchester, Illinois 60154
708/409-0700

TEMPORARY LEACHATE TANKER-
HDD LANDFILL. ANTIOCH ILLINOIS

OCTOBER 5, 1992

LEACHATE CONVERSION CUMULATIVE GAL PER
i'lME IN INCHES FACTOR GALLONS TIME PERIOD BPMp 1-p - -
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J «,

10
1

•1
-2A
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760.84
DRY
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75C.42
735.65
735.4

755.37
755.77
745.63

Tne

8/91

760. S3
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75C.05
749.53
735.74
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745.9

HDD Lar,dti
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.11 15 c:
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749.6?
734. *6
743.21
7<9.3!

744.47

vic5j intc

11/91

760. £6
757.07
752. 6fc
752.59
736.55
741,05

DRY
752.1
749.4

ths 0

i

r

12/91

761.24
MY

753.17
753

73fc.7
741.5
m

753.6!
'49.62

*r,i NEsi i

.EkuKSIE
03 LAOTF
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763.96
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LE4CHATE COLLECTION SYSTEM TEST
HOD LANDFILL, AKTIOCH, ILLINOIS

EAST nANKOLE

ELEVATION 793.!;
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RECOVERV TiKE FOR EAST r.AXKSLE

BY: MARCH SMITH
DATE REC8VED/S9CT
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LEACHATE LEVELS
HOD LANDFILL

WELLS 1O/91 11/91 12/91 1/92 2/9: 4/92 >/92 i /«-:•*~i / f ~ 7/92 S/92 V2

G11D
WMH
EMI-I
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737 . 08
742.02
DRY
754.97
763.96
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.'42.35
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755.7
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762.71
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760. 85
758.82
754 . 55
752.63
737 . 35
742.85
751.69
754.94
751.76

BY: MARCH SMITH
DATE RECEIVED/SENT

fl£SYSTEM: PROJECT/SflTE
a£CODE:_£l£Jl— W/AHACH

.W/OAHACH M • 2

5. ' / * • • ; ./



LEACHATE COLLECTION SYSTEH TtST
HOD LANDFILL, ANTIOCH, ILLINOIS

EAST HANHOLE

DATE: IO/5/39?2 793.51 f&l
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LEACHATE COLLECTION SYSTEM TEST
HOD LANDFILL, ANTIOCH, ILLINOIS

DATE: 10/5/1992

TIME LEACHATE LEACHATE LEACHATE
(MINUTES) (INCHES) (GALLONS) (SPM)

O 0 0 0
30 29 12B7 42.9
47 38 1SOO 30.2
60 47 2263 35.6
67 53 2510 35.3
82 69 307S 37.9
94 76 3454 31.3
1O9 84 3912 30.5
121 90 4254 28.5
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Waste Management of North America, Inc.
Midwest Region
Two Weslbrook Corporate Center* Suite 1000
P.O. Box 7070
Westchester, Illinois 60154
708/409-0700

TEMPORARY LEACHATE TANKER-
HOD LANDFILL. ANTIOCH ILLINOIS

OCTOBER 5, 1992

LEACHATE CONVERSION CUMULATIVE SAL PER
'IME IN INCHES FACTOR GALLONS TIME PERIOD GPM
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•î i t'̂ jr*.

•j*
CM

3 g
r—

-o r-
IJ.J «S»

O !•••
-0 U*J
t-*. r-*

-^ »f
^t r-.
i-- r-

b'J »••>o- i- j
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